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18. SUPPLEMENTARY NOTES (Continued)

EDITORS' NOTE

Volumes 13 to 17 were originally published by SAI to describe
the atmospheric, geomagnetic, and high-altitude energy deposition and
neutral heave models for ROSCOE. This whole section of code, when
associated with an appropriate DRIVER subroutine, operated as a package
that ran independently of the rest of the ROSCOE structure. Provision
was also made, within this high-altitude package, for two completely

a
§
&‘
§
4

Y

independent descriptions of atmospheric heave, each with its own

description of atmospheric chemistry.

When GRC incorporated this section of code within the ROSCOE
framework, some modifications were necessary, which means that
some of the descriptions in Volumes 13 to 17 are inappropriate to ROSCQE
as it now exists. In particular, the NRL heave routines (deck NRLHYD)
and associated chemistry (deck NRLCHM) are not presentiy used in
ROSCOE. Three other subroutines are different: subroutines ATMOSU,
EIF, and XTCOEF correspond to the ROSCOE subroutines ATMOS,
EXPINT, and WDXP respectively. With these exceptions, the subroutines
duscribed in Volumes 12 to 17 correspond exactly to those currently in
ROSCOE.
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1. INTRODUCTION

The geomagnetic field plays an important roleina ¢« ar of
high-altitude nuclear explosicn phenomena, including debris-air
coupling, the guiding of beta rays and energetic ions down into the at-
mosphere, and the formation of striations, to mention a few. For first
bursts, and sufficiently late after any burst, this field will be the am-
bient geomagnetic field. Accordingly, a mocdel of the ambient geomag-

netic fieid is needed for the new radar and optical systems code.

The requirements of such a model, apart from the general ones
of modularity and minimal demands on computer storage and running
time, are that it provide reasonably accurate values of the vector field

components, and that it permit the efficient tracing of field lines.

The RANC codes used an earth-centered dipole approximation
to the ambient geomagnetic field. Such a model is certainly fast, and
permits the easy tracing of field lines, but its predictions are of low
accuracy. On the other hand, there are available highly-accurate
multipole field models {SM-72e] that are fast-running except for their

field-line tracing routines, which necessarily integrate numerically.

Because of the fact that the systems code will be concerned
with only a limited ' attle space of the order of one thousand kilometers
in linear dimension, a compromise solution incorporating the best
featares o1 both kinds cf model becomes possible; it has been expiored
and is tentatively adopted. This model uses accurate field components
obtained from the multipole model for some point in the middle of the
battle space to fit a locally~-best geocentric dipole field. This, of
course, needs to be done only once, during problem setup. The dipole

o
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model is then used for subsequent field evaluations, for line tracing,
and so on. Thus both speed and good accuracy are obtained.

In the following sections there is a description of a set of com-

puter subroutines that have been written to implement the model.
Listings, cross-reference lists of variables, and input/output lists are
included in an appendix, along with test problems that have been used
in model evalvation.
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2. SUBROUTINE ONEMGS5 AND LINTRA

Personnel of the National Aeronautics and Space Administration

hav = developed and thoroughly documented [SM-72e] a set of Fortran

subroutines providing a multipole-expansion model of the geomagnetic

field, including secular changes and provisions for tracing field lines ﬁ
] 10 intersects at specified altitudes. One of these routines, called é
: ONEM®G5,* embodies the International Geomagnetic Reference Field ,
(IGRF 1965.0), and it has been adopted here as the ""good" 1aagnetic %
field model. Ancther routine called LINTRA traces geomagnetic field 355
lines to their intersections with prespecified altitudes; it has been used Eé
,, only for verification of the simplified dipole-field line-tracing routine. ;f?
4 A simplified flow diagram of ONEMG5 is shown in Fig. 1. %
;}; Corresponding details for LINTRA have not been supplied here, for that f;g
rcoutine does not form part of the present package, but was unly used in §
evaluation. Moreover, these details are readily available in SM-T72e. z
“ One ncte of warning must be sounded concerning the descrip- %

tion of secular changes that is provided in CNEMGS5. This description
is of first order only, and is based on a fairly small number of years of

good data near the epoch 1965.0. Consequently, it is inadvisable to

e gy AL P 1 T I

§ input a time more than a few years away from the data range of the
$ model.

< *Called ONEMAG in SM-72e.
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Subroutine
ONEMGS5

First

time thru
?

No

BT EW aies Y ARG AIXI S D o EXa ks T S A

sy L0

%3 vl

Initialize

a) Calculate Schmidt coefficients for IGRF 1965. 0
b) Convert to Gauss-normalized coefficients

/ham No

O A A A O L s LR C R b g Ak DXL ek 3 L IVY, IR tIETh 26 ekt wynied sy Ly 44

Calculate new coefficients

23
2 ‘
FZ,

Compute field components and magnitude

Y

(" om )
_/

Fig. 1. Subroutine ONEMGS5 Flow Diagram.
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3. SUBROUTINE MAGFIT

Given a point in space (normally near the earth's surface wand
centrally located in the battle space) for which accurate values of the
geomagnetic field components are known, subroutine MAGFIT calculates
the strength and orientation of an earth~centered magnetic dipole to re-
produce those components. The routine is used only once, during
problem setup, and the dipole properties are then stored and used later
to provide field component values at other points within the limited
battle space.

In Fig. 2, the point P at geocentric radial distance r, north
latitude A (colatitude €), and eact longitude ¢ is the reference point at

which the field components Br’ Be, and B(p (in the same coordirate

system (r, 6, ») are known. The point Q at north latitude A o (colati-
tude 60) and east longitude ®, on the surface of an earth-centered
sphere passing through P is the direction of the earth-centered
dipole. The point N is the north geographic pole. The arc length (or

central angie) between Q and P is denoted by X.

¥rom the equations for a magnetic dipole field we have the
velations
2M cos X

r 3 !
r

B

_ Msin X
By=="3 2)

r

where M measures the dipole strength and B2 is the angular component
in the direction of increasing X. Consequently, from simple geometry

there follows the relaticns
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g- 9+B ’ (5)

ZREY AR IR R LA SR

where «a is the angle QPN.

o

From Eqgs. {1) and (2) one finds the formulas

3 3
_r 2 2 §

g oIR8 SRR T Yk B3 5 A
RS T AR P f et O

o P2 |
E X = tan " (2B,/B ) . ()

A4, 3 S5 ROWA LS e N AN FIL Hrg 3

From Eqgs. (3) and (4) it follows that

7 — tan-1 g
] By applying the cosine law of spherical trigonometry to the spherical
< triangle QPN, one obtains the relation
£ cos 60 = cos x cos @ + sinX sin @ cosa . (9} \

veang

Application of the sine law leads to the further relation

sin (p - <p0) = sin X sin &/sin 60 . (10)

S TR TR LA TS

One more use of the cosine law yields the equation

cos (p - <po) = (cos x ~ cos 60 cos 6)/(sin 60 sin 8) , (11)

useful in establishing the correct quadrant.
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Equations (5)-(11) constitute the working equations of subroutine
MAGFIT. A Fortran listing of the routine appears in the appendix. A
simplified flow diagram is given in Fig. 3.
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B
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3 Subroutine
B MAGFIT

Y
55 Set up input parameters for call

to magnetic multipole field model

’ 1

j Calculate magnetzic field .

3 components at pcint P using mag- | Sgg%%‘,}té%e w

- netic multipole model ({GRF 1965.0) -

- Compute magnetic dipole moment

3 from the field components

!

(" worom )

X5
3
£
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3
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Fig. 3. Subroutine MAGFIT Flow Diagram.
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4. SUBROUTINE BFIELD

For any point P at geocentric radial distance r, north latitude 2
A (colatitude 6), and eas! longitude ¥, subroutine BFIELD calculates :
the geomagnetic field strength B, the dip angle I, and the declination
angle D, based on a locally-fitted geocentric magnetic dipole of strength 'ﬁ i
M oriented in the direction of north latitude )‘o (colatitude 90) and east
longitude <po. These latter three quantities must have been found previ-

%
X
B

i ously by the use of subroutines MAGFIT and ONEMGS for a reference } ‘
? point within a thousand kilometers or so of point P, if good accuracy is ! i
3 to be assured. Figure 2 may be used to help visualize the geometrical i
relationships. é :
The equations of subroutine BFIELD are, for the most part, % i
‘5 just those presented above in Section 3, but solved for different vari- i
4 L
e akles. Thus, the angle X between the dipole moment and the field point i
.» is obtained from the equation
3
5 = 3 =3 - 2 :
cos 1 = cos 8 cos 90 + sin 0 gin 90 cos (@ -¢@ 0) ) (12) ;
which follows from sphericail trigonometry. The total field strength B ’
139 :
5. is obtained by use of Egs. (1) and (2) from the relation
b il 2 :
e B = [Br + BZ] (13) ;;
3 $
3 = MS [3 cos?x + 1] . (14) :
3 r !
The dip angle I is obtained by use of Egs. (1) and (2) and the
,; definition

4 sinl = B /B (15)
s 2 é

: = 2 cos x/[3 cos“x + 1] . (16)

13
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The declination angle D is obtained by use of the definition
DEn1-w (17)

and Egs. (10) and (9) through the equations

sin D = sin 60 sin (© - <po)/sin X (18)

B A I P R R

A s A YE

cos D = (cos 60 - cos X cos 8)/(sin x sin 6) |, (19)

both equations being necessary to resolve quadrant ambiguities.

Equations (14), (16), (18), and (19) are the working equations
of subroutire BFIELD. A Fortran listing of the routine appears in the
appendix. A simplified flow diagram is shown in Fig. 4.
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Subroutine
BFIELD

1
Compute cosine of angle .atween

magnetic dipole moment and
field point, COSCHI

Determine sign of COSCHI

!

Compute magnetic dipole field strength
and declination and dip angles from

= magnetic dipole moment and COSCHI
e \

L A ARSIV 8 I S SN D B WA S e L e O R T T 1) RN VAR B Y e s e A

‘. ( RETURN )

o Fig. 4. Subroutine BFIELD Flow Diagram.
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5. SUBROUTINE CONJUG

The main function of subroutine CONJUG is to locate the lati-
tudes and longitudes of those points where a given geocentric magnetic
dipole field line intersects a prespecified altitude. There are generally

two such points; the routine will locate either, depending on the choice

RIS

of an input quantity. CONJUG also computes (1) the dimensionless i
‘) field-line distance (in units of the equatorial radius to the dipole field g
fﬁ line) bet'veen two specified points P1 and P2 and (2) the ratio of the z f
= 2
3 equatoriai field to that at point Pl’ for the same field line. .
Suppose the orientation of the geocentric dipole is specified by ’ g
b the north latitude A  (colatitude 6 ) and east longitude ¢ . Let the %
field line be specified by the fact that it passes through a point ?P1 in g
space at altitude hl, north latitude Al (colatitude 61), and east longi- : %
_:,; tude 2% Then we seek the north latitude >‘2 (colatitude 92) and east ;
“ longitude Py of a point IE’2 on the same dipole field line as Pl’ The E
geometry of the situaticn is illustrated in Fig. 5. : %
From the cosine law of spherical trigonometry applied to the z
spherical triangle P_ P, N, we obtain the result 5
E
f cosx, = cos8 cosB,  +sin@ sin6, cos (p, -9 ) . (20) %
3 1 o 1 0 1 1 7o ! ;;;
: The sine law for the same triangle gives the resuit j é
,, sin ¥ = sin 61 sin (<p1 - (po)/sm Xq o (21) ; E
' i
4 and another application of the cosine law gives the formula ; ;f
k5 g
& - - . . ‘ E
] cos ¥ = (cos 6, - cos Xq €OS 60)/sm Xq Sin8_ , (22) |3
£
& so there is no ambiguity as to the quadrant of ¥. i%
* i
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The equation of a dipole field line has the form

LAY

r=rg sinzx , (23)

so the requirement that P1 and P2 lie on the same dipole field line

leads to the result

¥
sin xy = sinx, [(Re + h.(:)/(Re + hl)] , (24)

R ) M LT P TR terb tur

where Re is the radius of the earth and h2 is the prespecified altitude
of point Pz. Note that there are, generally, two solutions for Xg»
since if x2 is a solution, sois 7 - Xgr

New, applying the sine and cosine laws to spherical triangle
N leads to the resuits

oo

MM 3 D KA TIVORIRT 2 D010 AT Wy WE.

I)o PZ

: . . o
cos 62 = coS 60 €oS Xq + Sin 60 sin X, cos ) (25)

and

R
A AR et v Ve £

sin (<p2 - (po) = sin X, sin ¥/sin 62 , (26)

ZICTET

whence 92 (or 'Az) and (pz can be obtained.

SRR

Gy

The absolute value of the dimensionless field-line distance be-

tween points P1 and P2 is

SYTTRE FU
LY

1 2 Y
12 © ?- f dsi , (2()

GRS
w
i
o
n
oy

A where the element of arc length is given by

ds _ . 2.8
& = r_sinx (1 +3 cos“x)" . (28)
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After substituting Eq. (28) into (27) and performing the integration, we
obtain

2

J3 5 N +V1+n
$19° & 771V1+711-772V1+Tl§+1n 1+Ji_+—; ,  (29)

2 T

/3 cos X1 (30a)

where

n

ng V3 cos Xg - (30b)

Equation (29) is valid provided points P1 and P2 are in the same hemi-
sphere. If points P1 and P2 are in opposite hemispheres, then we
must perform the integration in two parts, with the equator being the

intermediate point. The result may be expressed in the form

_ 3 l ;
12 = T |Sig - AUG X Syp| (31a)

1E
- " 2 2
SIE = |mq 1+ ny o+ In (nl + Jl-—r nl) (31b)
2 2
S?,E = |, '41 +lg + In (nz + Jl + n2) , (31c)

°

and AJUG is a parameter equal to (+1) if Points P1 and P2 are in the

same hemisphere and equal to (-1) if Points P1 and P2 are in opposite
hemispheres.

S

where

The equatorial radius, Ty is given by

r, = /B (52)
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e where the eguatorial value of the field, B o is relaied to the field

B(r,X) by the expression

T Ry

8
B = B(r_, x=1/2) = ——2X—— B(r,x) . (33}
0 0 1 + 8 cos?y)?

R 7 NGNS iy
S Ay «{’-‘»:;,’A‘,.‘

Equations (20)-(22), (24)-(26: and (31)-(33) are the working

5

5 equations of subroutine CONJUG. A simplified flow diagram of the
% . 3 I3 - . - > . . &E
i routine is presented in Fig. 6. A Fortran listing is given in tae %
appendix.
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Subroutine ‘
CONJUG ]

Calculate sine and cosine o1 angle ;
between magnetic dipole moment and point 1 :

Calcuiate sine and cosine of angle
ketween magnetic dipole moment and point 2 '

Calculate sine and cosine of angle between field line
and line joining magnetic dipole moment
and geographic north pole

G A S S R

o

¥

Calculate latitude and longitude of point 2

- .-I' '\"" A,E/r i

Calculate dimensionless distance
between point 1 and point 2

¢
£
3
Eze.
52N
7

Calculate ratio of equatorial value of field
and that at point 1

L R T A

4..,..
£,

<t

( RETURN D

Fig. 8. Subroutine CONJUG Flow Diagram.
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6. SUBROUTINE MAGDRV AND VERIFICATION TESTS
OF THE AMBIENT GEOMAGNETIC FIELD MODEL

To permit the exercise of the ambient geomagnetic field model
for purposes of testing and validation, a special driver routine called
MAGDRYV has been written. The required input consists of latitude,
longitude, and altitude coordinates of a set of reference locations, at
each of which the vector field of a geocentric magnetic dipole is fitted
to an accurate multipole field, for a specified year. Further input con-
sists in a set of locations, relative to each reference point, for which
both the dipole field and the accurate multipole field are evaluated and
compared for relative accuracy of the total field strength. Additional
input consists in sets of altitudes for the calculation of field-line inter-
sects for each of the test points, together with flags indicating whether
the desired intersection is in the same or opposite maguetic hemisphere.
Additional output consists in the inclination and declination angles for
each test point, according to the fitted dipole model.

The principal testing carried cut so far and described herein
was for a set of reference points at 200-km altitude, distributed over
-60°(30°)60° in north latitude and 0°(60°)300° in east longitude. For
each of these, a set of test points at 200-km altitude was specified with
offsets in latitude of +5°, 0°, -5° and in longitude of +10°, 0°, -10°
(a total of nine test points for each reference point). A field-line inter-
section altitude of 60-km altitude was called out, in separate runs for
both the near and far magnetic hemisphere. (One additional reference
point with a set of test points near the south magnetic pole was also run.)
A check on the field-line intersection locations was provided by separate

runs of the LINTRA routine.
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The results of the field-strength comparisons are illustrated
in Fig. 7 in the form of a histogram of the distribution of errors. It
will be seen that the standard deviation is of the order of 1-2 percent.
However, some test locations were found where the error was con-
siderably larger than this. The geomagnetic field has considerable
deviations from a dipole in some parts of the world. Nevertheless, it

is felt that the fitted dipole model is of acceptable accuracy.

The results for the tests of field line intersection locations can
ke summarized by stating that, for intersection locations in the near
magnetic hemisphere, the average latitude error was 0. 038° and that

P gt *4

in longitude, 0.019°. However, the median errors in both latitude and
longitude were about 0. 01°, showing again that occasional errors much b

larger than the average occur.

As for the location of intersection points in the opposite mag-

: netic hemisphere, the less said the better, in general. The present
4 ambient geomagnetic field model is a local best fit, and that is not a

3 procedure that gives a good fit in the large.
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APPENDIX

In this appendix are included certain materials of interest
only to those who wish to exercise this model on their own computer,
and who presumably have a Fortran card deck or tape available.

Table Al contains a definition of the variables used in the
equations of the text, and a cross reference with the Fortran names oif

the variables used in the listing.

Tables A2 through A6 contain lists of the input/output quanti-
ties for subroutines ONEMG5, MAGFIT, BFIELD, CONJUG, and

MAGDRV.
Tabic A7 contains a compile-and-run listing of the whole

moduie, together with the input and output for the test problem described
in the text of the report.

Finally, Table A3 contains 2 summary of our experience of

the running times of the various routines on a CDC 7600 computer.
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Table Al. Symbols and Their Fortran Names.

Symbol Fortran Definition

SinO‘o) SINLTO ) Sine and cosine of north latitude of magnetic
0S (Ao) COSLTO ‘ dipole moment

®, PHIO East longitude of magnetic dipole moment

M MUO Magnetic dipole moment

A ANGS North latitude of field point

(0 ANGE East longitude of field point

r RCUBE Geocentric radius of field point

Br BR Geocentx:ig spherical field vecto.r. components

5, smmral (B polveotvere By posiive ouimar
B(p BPHI IGRF 1965. 9 field. §
X CHI Angle between the magnetic dipole moment -

vector and field point

cos(x) COSCHI Cosine of angle between the magnetic dipole
moment vector and field point

a ALPHA Angle between the magnetic dipole moment and
geographic north pole

Bg B2SQ Square of the angular component of the magnetic ;
field

DIPANG Magnetic dip angle at field point

L)

DECANG Magnetic declination angle at field point

BVAL Magnetic field strength at field point

R R R N R N B SR O S RS T TR ISRR A

RE Radius of earth

x W U

ALAT1 North latitude of point 1

>

i
R N Y - W,
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Table Al. (Continued)

Symbol  Fortran Definition

2 ALON1 East longitude of point 1
; hy ALT1 Altitude of point 1
A h, ALT2 Altitude of point 2
5 Ay ALAT2  North latitude of point 2

2 ALON2 East longitude of point 2
ﬁ AJUG Flag controlling which magnetic hemisphere the i
location of the intersection point is calculated :
5
if sin(xl) SINZ1 Sine of angle between the magnetic dipole moment : %
4 vector and point 1 - 4
R ¢ 3
cos(xl) COSZ1 Cosine of X1 f ::
s““"z) SINZ2 l Sine and cosine of angle between the magnetic i %
5 cos (xz) COSZ2 ’ dipole moment vector and point 2 H 3
sin(¢,)  SINPSI Sine and cosine of angle between the field line i
5 and line joining the magnetic dipole moment LR
A cos(zbl) COSPSI with the north geographic pole 2
) ;
’.l i
1 |
: |
3 29
.{
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Table A2. ONEMGS5 Subroutine Input/Output.

INPUT VARIABLES
™
RKM
ST
CT
SPH

CPH

OUTPUT VARIABLES
BR
BTHETA
BPHI

B

Time in years for desired field
Geocentric distance of point (km)

Sine of (geocentric) colatitude of point
Cosine of (geocentric) colatitude of point
Sine of (geocentric) east longitude of point

Cosine of (geocentric) east longitude of point

Radial field component (gauss)
Positive-south field component (gauss)

Positive-east field component (gauss)

Total field magnitude (gauss)
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Table A3. MAGFIT Subroutine Input/Qutput

INPUT VARIABLES
Argument List
ALATF North latitude of specified point P (radians)
ALONF East longitude of specified point P (radians)
ALTF Altitude of specified point P (km)
™ Time for desired field (years)
OUTPUT VARIABLES

MAGLNK Common

MUO Magnetic dipole moment (gauss kms)
; COSLTO Cosine of north latitude of magnetic dipole
moment
SINLTO Sine of north latitude of magnetic dipole
moment
PHIO East longitude of magnetic dipole moment
(radians)
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Table A4. BFIELD Subroutine Input/Output

INPUT VARIABLES
Argument List
ANGS
ANGE
ALT

MAGLNK Common

MUO

COSLTO

SINLTO

PHIO

OUTPUT VARIABLES

Argument List

BVAL
DIPANG

DECANG

COSCHI

North latitude of field point (radians)
East longitude of field point (radians)

Altitude of field point (km)

Magnetic dipole moment (gauss km3)

Cosine of north latitude of magnetic dipole
moment

Sine of north latitude of magnetic dipole
moment

East longitude of magnetic dipole moment
(radians)

Magnetic dipole field strength at point (gauss)

Dip angle of the magnetic dipole field at point
(radians)

Declination angle of the magnetic dipole field
at point (radians)

Cosine of angle between the magnetic dipole
moment vector and field point
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Table A5. CONJUG Subroutine Input/Output

INPUT VARIABLES

Argument List

ALAT1 North latitude of point 1 (radians)
ALON1 East longitude of point 1 (radians)
ALT1 Altitude of point 1 (km)
ALT2 Altitude of point 2 (km) l
AJUG 1. - Calculates latitude and longitude of
point 2 in same magnetic hemisphere
-1. - Calculates latitude and longitude of
point 2 in opposite magnetic hemisphere
MAGLNK Common
MUO Magnetic dipole moment (gauss km3)
COSLTO Cosine of north latitude of magnetic dipole 3
moment ;
SINLTO Sine of north latitude of magnetic dipole ’
moment :
PHIO East longitude of magnetic dipole moment ‘
(radians) :
OUTPUT VARIABLES
ALAT2 North latitude of point 2 (radians)
ALON2 East longitude of point 2 (radians)
S12 Path length along the field line from point 1
A to point 2 (in units of the equatorial radius of
5 the traced field line) g
¢ BEBI Ratio of the equatorial value of the field to that :

at point 1 for the traced field line
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Table A6. MAGDRV Input Quantities — START Namelist

ALATFI Array of north latitudes of fit points (deg)

ALONFI Array of east longitudes of fit points (deg)

ALTFI Array of altitudes of fit points (km) ;{1
NFIT Number of fit points
™™ Time at which to evaluate exact field (years)
RLATS* Array of north-latitude deltas of test points (deg) M

RLONS* Array of eust-longitude deltas of test points (deg)
RALTS* Array of altitude deltas of test points (km)
NRS Number of test points relative to a fit point :

RCONS Array of test altitudes for intersection calculations (km)

AJUGS Array of calculation options for conjugate-region inter-
section calculations:

1. - Calculate intersection point in same magnetic 1
hemisphere.

-1. - Calculate intersection point in opposite magnetic
hemisphere.
IOPT MAGDRYV calculation options:
1 . Calculate only magnetic dipole field at test points.
2 - Also calculate location of intersection points.

" APT AL S Nl W ag AN G (PTG nIT Da

5 3 - Also calculate magnetic multipole field at test points.
§

- i
i i
5 *The (input) locations of the test points are relative to the fit point. g
, 3
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Table A7. Compile-and-Run Listing of the Ambient Magnetic-Field
Module, with Input and Output of Test Problems.

z

LR R

MAGDRV

PRUGRAM MAGPRVIINPUT , NUTPUT, TAPEYSINPUT, TAPFozUlITPUT) NEwMAG, 2 b

¢ NEWUAG,3 kS
c 4 e NEWMAG, U g
c NEWMAG,S &
¢ THIS PRNGRAM FXEWCISFS TME AMBIENT WAGNETIC FIELD ®NDEL, THE NEWMAG,b 4
c MORBFL CONSISTS NF FOUR RUUTINES, PAGFIY FITS A DIPOLF FISLD TO  NEwMaG,? g
o THE MAGNETIC FIFLD AT A GIVEN POINT,wHICH SHUULD RE NEAR NEWMAG, A b
c THE CENTER DF 14 REGTON OF INTERFST, THE SEXACTe FIELD AT THE  NEwMAG,Q 2
c POINT IS CALCULATED FROM NINFMGS, A MUDEL OF THE INTERNATIONAL NEnMAG,10 %
c GFOMAGNFTTC RFFFRENCE FIFLO, EPNCH 1965,0, NEWMAG .11 %
C (SEE (1) E,6, STASSINAPOLLUS AND 6D, MEADe NASA REPORT NEwMAG, 12 g
c NSSNC 72e12, ALLMAGsGDALMG,LINTRA  COMPUTER PRUGRAMS FOR NEnMAG,13 8
C GFIMAGNETIC FTIEID AND FIELD= INE CALCULATTIUNS, FEBRUARY {972 NEwMAG, 14 g
c AND (2) J,C, CAIN AND SoJe CAIN, NASA TN D26237, DERIVATION NEWMAG,1S &
¢ UF THE TNTERNATTONAL GEOMAGNETIC REFERENCE FIELD (IGRF(10/68)), NEwMAG, 16 3
c ANGUST 1971,) NEWMAG, 17 |
c A THIPPD ROUTINE, RFIELNs CALCULATES THE MAGNETIC FIELD STRINGTH  NEWMAG,I8 2
t FOK ANY GIVEN POTNT FOR THE FITTEN DIPOLE, THE FUURTH KNOUTIMNE NEWMAG, 19 2
c CALCULATES THE LUCATION OF & POINT w]lTH A GIVEN ALTITUOE wHIG' NEn¥AG,20 é
C 1S NN THE SAMF FIELD LLINE AS SOME SPRCIFIED POINT FNOR YHE FITTED NEWMAG,21 %
c NTPOLE FIFLD, NErMAG,22 P
C NEWMAG,23 3
¢ v e NEWMAG , 24 3
c NEWMAG,25 P
C INPUT PARAMETERS (NAMFLTST START) NEWMAG, 26 g
c ALATFI « ARR4Y OF NORTH LATITGDFS UF FIT PDINTS (DEG) NEWMAG,27 %
c ALONFT o ARRaY 0OF £AST LUNGITUDES UF FIT POINTS (DEG) NEWMAG,28 &
o ALTFI o ARRAY NF ALTITUPZS OF FIT POINTS (KM) NEWMAG, 29 &
c NFIT e NUMRER OF FIT PUINTYS NEwWHAG 430 £
C ™ ® TIME AT WHICH V5 EvaLUATE EXACT FIELD (YEARS) NE®#AG, 31 3
o SLATS = sRRAY OF NNRTH LATITUDES OF T£8T POINTS (DEG) NEwMAG, 32 k4
c RLUNS = ARRAY Of EAST LUNGITUDFS UF TEST PUINTS (DEG) NEWMAG, 33 ¥
c HALTS @ t¢NRAY NF Al TITUDES OF TEST POINTS (kM) NEwMAG, 34 §
c NRS e NUMRFR UF TEST POINTS NEWMAG,3S E
C RCONS o anHAY NF TFST FIFLD LINE ALTITUDES {XM) NExMAG, 36 £
C AJUGS « ARRLY OF TEST FIELD LINE CALCULATION OPTTUNS NEwMAG,37 E
c e CALCULATES INTERSFCTION POINT N Saig NEwMAG, 38 X
c MAGNETIC HEMISPERE NEWMAG 39 %
¢ 1, CALCULATES INTERSECTION IN OPPUSITE NEWMAG, 40 S
c YAGNETTC HEMISPERE NEwMAG, 4} g
C IR RROAN AR AARP AR RAR R ARV ARRANRARAARRARANRENEARRRD NEwMAG, 42 %
¢ . NEWMAG, 43 3
C * CAUTION = LOCATION UF UPPOSITE MEMISPHENE . NEWHAG U4 4
c . INTERSECTIONS MAY NOT Bt ACCURATE NEw¥AG (U5 g
c . N NEWMAG, 48 %
C RRRIR AR RO ARNR RO AR AR AR R AN R TR E AR RRANSNATARRNRR NEWMAG, 47 2
d INPT o CALCHULATION OPTINNS NEwMAG 48 g
c 1 = CALCULATE UNLY DIPULE 8 FIELD AT TEST POINTS NEWMAG , 49 z
[ 2 » ALSOD CALCULATE LOCATION OF INTLRSECTION POINTS NEWMAG.SO 3
c 3 = ALSO catcULate MULTIFOLF & FIELD AT TESY POINTS NE®YAG, 51 i
C NEwMAG 52 3
: C F17 DIPOLE TN POINT NEWMAG,S53 3
ht c NEndaG,54 3
‘ REAL My NERMAG (5% g
% c NEwMAG,S6 §
¥ COMMON /MAGLNK 7 MO, COSLT0, SINLTG,PNTO NEWMAG,S7 §

LoV A 2T DS,

3

2
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MAGDRV (Cont'd}

=
A
5
¥
)
Py
4
2
B¢
it
1
y
N
3

COMMUNZCNSINTYZ RECMoPT ,HALFPTISDOURPTL, GRAVZ(T) NEwWMAG,S8
c NEWMAG,59 :
DIMENSINN RLATSISO0)RLUNS(59),RCONS(50),AJUGS(50) MEWMAG, 60 H
DIMENSION RALTS(S0) NEWMAG, 61 )
DIMENSION ALATFY(SO),aLUNFL(S0),ALTFI(SO) NEwMAG,62 ‘
c NEWMAG 465 g
NAMFLTST /START/ALATFT,ALONFI ALTFL N TIT, T4, RLATS,RLONS,RALTS,NRS,NEWMAG, 64 “
SRCONS, AJUGS, IDPY NEWMAG,65 '
c NEwMAG, 606 3
HE 8 1, NEw0SaRECH NEAMAG, 67 :
a RADS = WALSP{/90, NEWMAG, 68 :
C NEWMAG, 69 :
C READ IN NDATA NEWMAG,70 ;
c NEWMAG, T} ;
t READ(S,STARY) NEWMAG, T2 “
11 wRITE(6,START) NEWMAG, T3 B
C NEWMAG, 74 .
C LONP LVER FIT PUINTS NEWMAG, TS H
c NEWMAG, 7o 3
14 NN 900 JJst,NFIT NEWMAG,77 L
17 ALATF = ALATFTI () NEWMAG, T8 g
én ALDONE 3 ALGNFT(JJ) NEWMAG,T79 .
21 ALTF = ALTET(ID)Y NEWMAG, R0 i
23 WRITE(n s 10V0)ALATF JALNNF ALTE, TM NEwMAG, 81
47 AVATF 3 ALATFYRADS NEWHMAG 82 g
[} AlLONF = ALONF®RADS NEWMAG,83 R

L1000 FNRMATCIHY,33H LOCATINN OF POINY THAY IS FITTED,//,12H LATITUDE SNEwMAG,84 :
! $,F9,2,6H (DFG),7,13H LONGITUDE & ,F8,2,6H (DEG),/,13H ALTITUDE & NEwMAG,8% d

' $,F8,2068 (DFB), 7, 13H TIME 8 JFB 2,60 (YRS)W//1) NEWMAG,8¢6
C NEwWMAG,87 .
C FIT DIPOLE 10 GIVEN FIELD POINT NEwMAG, A8 1
C NEnMAG, 89 '
‘ a4? CALL MAGFITUALATF,ALONFALTF,TM) NEWMAG,90 '
: 45 wRITE(H,100¢)MN,COSLT0,SINLTO,PHTO NEWMAG,91 :
1001 FNRMAT(//,25H FITTED NIPULE PARAMETENRS,//,10H MUO g ,E13,06, NEWMAG,92
3 $11H  GAUSS KMaa3, /H10H COSLTO 2 ,E1346,/7,104 SINLTO & ,E13,6,/,  NEWMAG,93 )
X $10M PHIO = 4¢%3,0026H LUNGITUDE EAST (RADIANS),///) NEWMAG, 94 8
61 10 wRITE(6,1002) NEWMAG,95 ;
1002 FORMAT(IHe, 1X,9N TEST LAT,2%,9H TEST LON,I1X)9H TEST ALT,2X, NEwMAG,90 i
3 $ Ol DIPNLE B,1x,7H DIPANG,3X,TH DECANG) NEwMAG,97 R
L 6% IFCIUPTY ttY, 2) GO TO SO NEWMAG,98
; 70 20 WRITE(6,1003) NEWMAG (99
9 1003 FORMAT(1M,62X, 10HINTFRS ALT,2X,6M AJUG 44X, 10HINTERS LAT,2X, NEwMAG,100 ;
- S{AKMINTERS LNN) NEwrMAG,101 i
A T4 1F C(10PT LY, 3)GD TO SO NEwMAG, 102 !
. 1 30 WRITE(6,1004) NEWMAG,103
=N 1004 FARMATL10GX,7H TGRF B,2X,8H PERCENT) NEWMAG, 104 -
103 S0 COnNTINYE NEWMAG,10S
C NF.NMAG.‘O()
3 C LONP OVER TEST POINTS NEWMAG,107 ]
3 o NEwMAG,10R !
10% DN 400 J=21,MRS NEWMAG, 109
C NEwMAG,110
C CALCULATF DIPYLE FTELD VALUE AT TE3Y POINY NEWMAG, 111
c NEnwMAG,182

106 ANGS = ALATF ¢ QLATS(1)*RADS NEwMAG, 113
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140
113
145
1a¢
126
127
134
132

152

156
1s7?7
161
171
173
174

207

212

MAGDRYV (Cont'd)

c
¢
c
c

c
c

¢

ANGF 3 ALONF ¢ RLONS(J)xRADS

ALT 2 ALTF ¢ RALTS(JY

CALL BFIELD(ANGS,ANGE,ALTsB,DIPANG,DECANG,COSCHT)

ANGSD s ANGS 7/ RADS

ANGED = ANGE /7 RaADS

DIPANG = DIPANG 7 RADS

OFCANG 8 DECANG / RADS

WwRITE(H,1005) ANGSD,ANGED,ALT,B,DIPANG,NECANG
100S FORMAT({IHe,3(2x,FR,2),2X,FB,3,3%X,F7,2,2X,F8,2)

IF(IOPT LLE, 136D TO ago0

CALCULATE LOCATION OF POINTS AT AL TITUDE KRCUNS wHICH ARE ON
FIELD LINE AS THE TEST PDINT

AJUG 3 AJUGS(J)
ALT28RCONS(J)
CALL CONJUGCANGS,ANCE,ALT.ALY2,AJUG,ALA2,ALDD,S12,BEBY)
ALA2SALAR/RAGS
ALO22ALQOR2/RADS
wRITECOH,1000)ALT2,AJUB,ALA2,ALODR
1006 FORMAT(1H4,60X,F10,2,F9,2,4%,2(F10,3,2x))
IF(TOPT ,LE, 2) GN TO 4no

CALCULATE oEXACT® FIELD FROM IGRF(1965,) AT TEST POINT

RKM 8 RF ¢ ALY
CNLAY 3 HALFPlaANGS
ST = SIN(COLAT)
€T = COSCCOLAT)
SPH 3 SIN(ANGF)
CPH 3 COS(ANGE)
CALL ONEMGS(TM,RxM,ST,CT,SPu,CPH,RK,BT,"P,HEXACT)
DELY =(R o REXACTY/BEXACT#ino,
WRITE(6,1007)BEXACTY,DELY

1007 FORMAT(103x,2X,F10,3,1X,F10,3)

400 CNNTINUE

900 CANTINUE
wWRITE(6,100R)

1008 FORMAT(///,204 END OF TEST PROBLF M)
STLP
END

31
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4B SAME

NEnMAG, 114
NEWFAG,11S
NEWMAG, 116
NEwWMAG,117
NEwWMAG,118
NEwMAG,119
NEwMAG,120
NEwMAG, 121
NEWMAG, 122
NEwMAG,123
NEwMAG, 124
NEwWMAG, 125
NEwMAG, 126
NEwMAG, 127
NEWMAG, 128
NEWMAG, 129
NEwMAG, 130
NEwMAG, 131
NEwMAG, 132
NEwWMAG, 133
NEWMAG, 134
NEWMAG,13S
NEWMAG, 136
NE ﬂ"‘s. 1 37
NEWMAG, t 3R
NEwMAG, 139
NEwWMAG, 140
NEWMAG, 141
NEWMAG, 142
NEWMAG, 143
NEwMAG, 144
NEWMAG,14S
NEWMAG, 146
NENMAG, 147
NEWMAG,1uUB
NEWMAG, 149
NEWMAG, 150
NEKMAG, 151
NEWMAG, 152
NEwMaG, 153
NEWMAG, 154
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BFIELD

SHARUUTINE RFTIELD(ANGS,ANGE ,ALT,BVAL,DIPANG,DECANG,COSCH])
* ® [ ]

THIS ROUTINE CALCULATES THE AMBIENT MAGNETIC FIELD AT A POINT
FROM THE MAGNITHDE AND OIRECTION NF THE MAGNETIC DIPULE MOMENT,
AND THE LNOCATION OF THE POINT

] L] »

INFUT PARAMFTERS
ARGIIMENT LIST =
ANG® o NNRTH LATITUDE OF FIELD POINT (RADIANS)
ANGE = EAST LONGITUDE OF FIELD POINT (RADIALS)
ALY e ALTITUOE OF FIELD POINT (KM)

MAGLNK CUMMON
MUD e MAGNETIC DIPOLE MOMENT (GAUSSeKnM3)
COSLT0 « CNSINE OF NORTH LATITUDE UF MAGNETIC DIPOLE MOMENT
SINLTEL e SINg OF NORTH LATITUDE UF MAGNETIC DIPNLE KUMENT

PH19 e EAST LONGITUDE OF MAGNETSIC DTPOLE MUMENT (RADIANS)
CNSTNT COMMON

Pt ® 3,1419926535894

RECM o EARTH RADIUS (CM)

OUTPUT PARAMETERS
ARGUMENT LIST e
BVAL » MAGNETIC FIELD STRENGHT AT FIELD PUINT (GAUSS)
DIPANG e NIP ANGLE OF MAGNETIC FIELD AT FIELD PNINT (RAD),
DIP (OR INCLIMATION) IS THF VERTICAL ANGLE MEASURED
FRNAM THE WORIZONTAL AT ANY PDENT TO THE (VECTOR)
LINE OF FORCE THROUGH THAT POINY, 1T 1S PNSITIVE IN
THE NORTHERN MAGNETIC HEMISPHERE AND NEGATIVE IN
THE SOUTHERN MAGNETIC HEMIZPHERE,
CECANG « DECLINATION OF MAGNETIC FIELD AT FIELD POINY (RAD),
DECLINATTION (UR VARIATION), THE ANGLE BETWEEN THE
GENGRAPHIC AND MAGNETIC MERIDIANS AT A POINT, 1S
POSTITIVE IF THE COMPASS NEFDLE PDINTS EAST OF
GENGRAPHIC NORTH,
cOSCHY o COSINE OF MAGNETICeDTPOLE cULATITUDE,
COSCH]I 1S NEGATIVE IN THE NURTHERN MAGNETIC
HEMISPHERE AND POSTTIVE IN THE SNUTHERN MAGNETIC
WEMISPHERE,

REAL MUn
COMMUN /MAGLNK/Z MU CNSLTO,SINLTO,PHIO
COMMON/CNSTINT/RECM, P, HALFPT ,FOURPI)GRAVZGZRER,BOLTIN,GAMY,GMYT
1 +PMNIT,PMDXY
RFERECMEY (E =S

CALCULATE SINE AND CODSINE OF NORTH LATITUDE QF FIELD POINT

COSLAP & COS(ANGS)
SINLAP = SIN(ANGS)

38
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NEwMAG,15S
NEWMAG, 156
NEWMAG,1S7
NEWMAG, 158
NEWMAG,159
NEnMAG, 1060
NEWMAG, 161
NEWMAG,t 62
NEwMAG,1063
NEWMAG, 164
NEWMAG, 165
NEWMAG, 166
NEwMAG, 167
NEWMAG, 168
NEWMAG, 169
NEwWAG,170
NEwWMAG, 171
NEwMAG,172
NEWMAG, 173
NEWMAG, 174
MERMAG, § 7S
NEAMAG 172
NEWMAG 177
NEWMAG,178
NEWMAG, 179
NEWMAS (S 00
NEWMAL 3¢
NEWMLE, (¢ ?
NEw“s6G, 1
NEW S, 180
KEY 25,188
NEWrAG, 186
NEwMAG,187
NEwMAG, 188
NEwWMAG, 189
NEWMAG, 190
NEWMAG, 191
NEaMAG, 192
NEWMAG,193
NEWMLG, 1908
NEWMIG, 165
NEwWMAG,196
NEWMAG, 197
NEWMAG, 194
NERMAG, 199
NEXMAG,200
NEwMAG, 201
NEwMAG,202
NEWMAG,203
NEWMAG, 204
NEWMAG, 208
NEWMAG,206
NEWMAG,207
NEWMAG,20A
NEWMAG, 209
NEWMAG,210
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BFIELD (Cont'd)

21 DELLUN 8 ANGE o« PMIO NEwMAG 231
c NEuMaG, 232
C CALCULATE SINE AND COSINE OF ANGLE BETHWEEN MAGNETIC NEwMAG, 213
C OIPOLE mMNMENT AND FIELB POINTY NEwMAG, 218
c NEWMAG, 215
27 CNSCHY = COSLAP*CNSLTOSCOSCANGE » PHIO0) ¢ SINLAPSSIN.TO NE«MAG, 210
4t SINCHE 8 SQGRT(y, « CUSCHEACOSCHI) NEwMAG, 217
C NEnmaG, 218
C CALCULATE CUME OF GECCENTRIC RADIUS OF POINT NERMAG,219
C NEuMAG, 220
st RCURE 3 RE » ALY NEwMAG, 221
53 RCUSE s RCUMESRCUBESREUBE NEuMAG, 222
c NEwnaG, 223
C TYOTAL FIELD STRENGTM NEnMAG, 228
c NEnMAG, 225
Sa BTERM 8 SQBRT(3,#20SCHY=CQSCHI + 1,) NEWMAG, 226
¢S BVAL = MWUO/RCUBERRTERM LEuMAG, 227
c NEmMAG, 228
C MAGNETIC DIP ANGLE AT POINT NEuMAG, 229
Cc NEw%AG,230
e? SINDIP 3 2, » COSCHI / BTERM NEsMAG, 231
2 DIPANG = oASIN(SINDIPY NEw™AG,232
c NEunaG,233
C WAGNETIC OECLINATION ANGLE AT POINT NEwmaG,238
c NEWMAG, 23S
144 SINPST 8 COSLY0 ¢« SINCDELLON) # SINCHI NEwraAG,236
to3 OECANG = ASIN(SINPSI) NEwnAG, 237
115 CNSPST & »SINLTO ¢ TOSTHI » SINLAP MENMAG,238
120 1F(COSPSILT,0,) DECANG = SIGN{PI,SINPSI) = DECANG NEnMAG,239
[« NEnsnAG,240
125 RETURN NEWMAG, 241
126 END MEuvAG, 242
A
e
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¢
1
c
¢ SET
¢
1
¢
cOonm
1
¢
¢
DATA
1
3
S
7
S
2
3
L
4
DaTA
1
2
3
4
]
6
END
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BLOCKH

BLOCK DATA BLOCKM

INITIALTZE NAMED COMMNAN CONSTANTYS AND DEFAULT VALUES

OF CHEM GUANTITIES APPEARINS UNDER VARIOUS CHEM QPTIOMS
DEPOSITION COEFFICIENTS FOR PRUMPG

COMMON/DEPDAT/ZSIGUCS,8) ,PREFF(5,6),ERCUIS), THRESH(G),SPINTH,

SPINT, xMUt
MATHEMATICAL &ND GEOPHYSICAL CUNSTANTS

UN/CNSTINT/RE PIoMALFPISOURPL,GRAVZ,GIREZ,BOLTZK,5AN,0M01]
+PMNTT,on0XY
CNSTINT
RE 76,35%76S0E408/,

L8 73,1815926535895/,
HALFP1/1,5707963207949/,
FOuRP1/12,5663706103592/,
GRAVZ/980,665/,
RULTIKZ% ,3805S4Eel0/,
PHNIT £2,324743E«2%/,
FHOXY /2.656A50E«23/,
GAM1/0,57
DEPDAT
SIGU /0,90 .‘.05.1002.050170205501'02.0[0‘7'
2.0Ee18,1,6E017,2,0E017,2,5E017,2,08«17,
0,0 11,0017, ,0E017,8,0Ee17,1,0Ee17,
0,0 ¢3,26018,3,2E18,9,0E018,9,0C018/,
ERGU /1,702E«11,2:371Ea11,2:595C011,30525E¢i1,5,767E=11/,
THRESH/1 S04« 1,8,202E012,2,3318=11,2,1082E=14/,
SPINTM/{,00E11/,8PINT/2 97E Y/

40

NE'“‘G.Z"
nEnMaG, 208
NEWMAG,24S
NE-MAG.ZGO
NEwMAG,247
NEwMAG, 248
NEwMAG, 249
NfIHAG.ZSO
NEWYAG, 251
NEnMsG,252
NEWMAG, 293
NErMAG, 256
NEWMAG,255
NEnMAG, 256
NEWMAG, 257
NEmMAG, 258
NEmMAG, 259
NEwMAG, 260
NEnnaG, 2601
NExMAG 202
NEwMAG 203
NEwMAG 204
NEmuAG, 265
NEWMAG,266
NEwMAG, 2067
NEnMAG, 2068
NEwMAG, 269
NEwMAG,270
NEwMAG, 271
NEwMAG 272
NEmMAG 273
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3 CONJUG
i SUBROUTINE CONJUGCALATE ALUN ALY 1 ALTR,45UG,ALAT2,AL0ON2,812,8EB)INEWMAG, 274
A 4 NEWMAG,27S
g C &« & & & & & & @» NEaMAG,276
i c NEWMAG,277
i c THE ROUTINE CONJUG CALCULATES, FOR A GIVEN ALTITUDE, THE LOCATION NEWMAG,278
% c (LAT,LONY OF THE POINT(2), WHICH IS UN THE SAME MAGNETIC DIPOLE  NEwMAG,279
b c FIELD LINE AS SOME COYHER GIVEN POINT(1), IT ALSO CALCULATES THE  NEwMAG,280
e c FIELDYLINE DISTANCE BFTWEEN POINT(1) AND PUINT(2), IN UNJTS UF  NEWMAG,281
A c THE EQUATORIAL RADIUS OF THE TRACED LINE, AND THE RATIU OF THE NEWMAG, 282 ;
S c EQUATORTAL VALUE OF THE FIELD TO FMAT AT PUINT(1) FNR THE TRACED NEWMAG,263 ;
2 c LINE, NEWMAG, 284 :
i c NEWMAG,28S .
L C & * « & & & ¢ @ NEwMAG,286 |
j c NE'”‘G.?O’ N
o c INPUT PARAMETERS NEWMAG,288 i
s c ARGUMENT LIST o NEWMAG,289 :
b c ALATY = NORTH LATITUDE OF POINT ¢ (RADIANS) NEWMAG,290 i
3 ¢ ALUN1 » EAST LONGITUDE OF POINT § (RADIANS) NEnMAG,291 }
H t ALTY = ALTITUDE OF PUINT 1 (KM) NEWMAG,292 b
4 c ALT2  « ALTITUDE OF POINT 2 (XNM) NEWMAG,293 :
- c AJUG o NEWMAG, 294 .
i c 1, CALCULATES LOCATIUN (LAT,LON) OF POINT 2 NEWMAG,295 3
i ¢ IN SaME MAGNETIC HEMISPHERE NERMAG,296 f
i ¢ 1, CALCULATES LOCATIUN (LAT,LON) OF POINT 2 NENMAG,297 :
3 c IN OPPDSITE MAGNETIC WEMISPHERE NEWMAG, 298 :
(4 NEwMAG, 299 :
c ARG RRAREAA AL ARRRORARARARAATARRIPARARIANRANSRASR NEnMAG,300 g
c * . NEwMAG,301 :
5 ¢ » CAUTION o LOCATION UF OPPUSITE HEMISPHERE * NEWMAG,302 K
¢ c * INTERSECTIONS MAY NUTY RE ACCURATE # NEwMEG,303 B
e t . . NEwMAG, 304 3
3 c RN R ANARAAANAAR R AR AARRASORARARROROANRARRANRAIRAR NEwMAG, 305 3
> 4 NEWMAG,306 g
R [4 MAGLNK CONMON NEwMAG, 307 1
¥ c Mo o MAGNETIC DIPOLE MOMENT (GAUSSeKM3) NEmMAG,308 3
z ¢ COSLTO0 « COSINE OF NURTH LATITUDE UF MAGNETIC OIPOLF MONENT  NEwMAG,309 3
% ¢ SINLTO o SINE UF NORTH LAYITUDE OF MAGNETIC DIPNLE MOMENT NE#MAG, 350 3
£ PHIO = EAST LONGITUDE OF HAGNETIC DIPOLE MUMENY (RADIANS)  NEwMAG, 311 K
# 4 CNSTNT COMMON NEWMAG, 312 :
- ¢ REC® o EARTH WaDIUS (LM} NEwMAG,343 K
y: c Pl e 3,1415926535898 NEWMAG, 314 H
# [ nEwMAG,31S 03
£ ¢ QUTPUT PARAME JERS NEwMAG,316 5
e c ALAT2 = NORTH LATITUDE OF POINT 2 (RADIANS) NEWMAG,317 3
i c ALON2 = EA3ST LONGITUDE OF PONINT 2 (RaDIANS) NEmMAG, 318 i
41 t 812 o DISTANCE ALONG FIELD RETWEEN POINT § AND POINT 2 (IN NEWMAG,319 :
Y ¢ UNTITS OF THE EUUATORIAL VALUE OF TWE TRACED LINE) NEnMAG, 320 3
& c 8FB1 e RATTD OF THE EVUATORIAL VALUE UF THE FLELD TO THAY AT nErMaG,321 §
% c POINT | FNR THE TRACED LINE NEWMAG,322
A c NEnnAG, 323 :
3 COMMON /MAGLNK/ MUD,COSLYG,SINLTO, PHIO NEWMAG, 324 i
H CNMMONICNSINT/ RECM,PT,HALFPT,FILRPI,GRAVZ(T) NEWMAG,32S !
H c NEWMAG, 326 :
- REAL Myo NEwMAG,327 ;
2 ¢ NEWMLG,328 :
& RE 8 1 ,9E=0S#RECH NEWMAG,320
14 TW0P] & 2,*P] NEwMAG,330
NENMAG, 331
CALCHLATE SINE AND CNSINE OF ANGLE BETWEEN HAGNETIC DIPOLE MOMENY NEWMAG, 382

IND PUINT 3 NEWMAG, 133

NEwMAG,330
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CONJUG (Cont'd)

17 COSLTY 8 COSCALATY)
29 SINLTY 8 SINCALATY)
2s DIFF & ALONY » PHID
33 COSZY 8 SINLTO«SINLTY ¢ COSLTORCOSLYI#COS(DIFF)
41 SIN212 8 1, = COS214C0S2Y
43 SINZ3 = SQRY(SINZ12)
c
C CALCULATE SINE AND COSINE OF ANGLE BETWEEN MAGNETIC DIPOLE MOMENTY
C AND POINY 2
C
45 SIN222 8 SINZ12#(RE o ALT2)/7(RE ¢ ALTY)
L1 SIN22 = SQRT(SINZ22)
s7 CNSZ2 s SORY(1, « $IN222)
C
C DETERMINE SIGN OF €0S227 e« 1F POINT 2 IS IN THE SAnE
C MAGNETIC HEMISHERE, THEN SIGN DF COSZ2 18 THE SAME AS THAT (F
C €O08Z1 (CNSINE NF ANGLE BETWEEN MAGNETIC DIPULE WOMENT AND PUINT 1),
C IF IN OPPUSITE MAGNETIC WEMISPNERE, THEN SIGN OF COS22 J8 nPPOSETE
C SIGN UF CO82%
C
'} €822 s SIGN(CQSZ2,AJUGeCOS2Y)
C
C CALCULATE SINE anND COSINE OF ANGLE BETWEEN FIELD LINE AND LINE
€ JUINING MAGNEYIC DIROLE MOMENT wITM GEOGRAPHIC NOMTH POLE
c
72 SINPS] 8 COSLTY « SINCDIFF) /7 SINZI
102 CNSPSY = (SINLTYL o coazt.stLto)4tsxuzx.costto)
c
C CALCULATE NORTH LATITUDE 0OF PUINT 2
C
106 SINLT2 & COSZ2 * SINLYO ¢ SINZ2 & COSLTO » COSPSI
112 ALAT2 & ASIN(SINLT2)
C
€ CALCULATE EAST LONGITUDE UF PUINT 2
c
117 SINDIF s SINZ2 » SINFST /7 CNS(ALATR)
122 DIFF & ASIN(SINDIF)
12¢ COSSGN 8 C0OSZ2 » SINLTJeSINLTR
127 1F(COSSGN LT, N,IDIFF = SIGN(PI,SINOIF) « DIFF
14 ALONZ a PH10 ¢ DIFF
143 IFCALOND LT, 0o) ALON2 = ALON2 ¢ TnDR)
147 ALON2 3 AMDD(ALON2,TanPl)
C
€ CALCULATE NIPULEFYELD PATH LENGYH BETHEEN POINT 1 AND POINT 2 (@1)]
C UNIYS OF TRE FQUATNRIAL RADIUS NF THE TRACED FI&vD LINE)
¢
153 RS s SQRT(3,)
15% RSMUL = R3 » CDSZ
156 R3M2 & RY ¢ COSZ2
160 RIPR12 ® SORT{y, ¢ RIuyl » AZMyY)
164 RIPR22 = SORT(1, ¢ RIMye = R3I¥Y2)
174 StE % ABS(R3INU; + R1PR§2 ¢ »L0G(R3NUL o P1PR12))
200 S2E = ARS(RIMUD # RIPR22 ¢ ALUGIRINUZ ¢ R1PR22))
213 812 8 ABS{SIE e AJUG & S2E)} &« R3/e.
4
€ CALCULATE RATIN 0F EQUATARIAL VALUE 0F IWE FIELD TD TRAT AT POINT o
C FOR THE TYRACFOD FIELD LINE
C
217 BEBY ¥ SINZ12#a3/RIPRQ2
C
223 RETURN
223 END
42
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NEWMAG,33S
NEWMAG, 336
NEWMAG 337
NEwMAG, 338
NEWMAG, 339
NEWMAG, 340
NEWMAG, 341
NEwWMAG, 342
NEWMAG, 303
NEWMAG, 340
NEwMAG,34S
NEWMAG 346
NEWMAG, 347
NEwMAG, 348
NEWMAG, 349
NEWMAG, 350
NEwMAG 351
NEWMAG, 352
NEWMAG,3S3
NEwMAG, 354
NEwMAG, 355
NEWMAG 356
NEWRAG 357
NEWMAG 358
NE'“‘G. 359
NEwHAG,360
NEwMaG, 361
NEwnAG, 362
NEnMAG 303
NEwMAG 364
NEWMAG, 365
NEWMAG, 366
NEaumAG, 367
NEwMAG, 308
NEWMAG, 369
NEWMAG 370
NENMAG 371
MEWMAG 372
NEwMAG, 373
NEWMAG (3T4
NEWMAG,37S
NEwWMAG, 376
NEWNMLG,377
NEWMAG, 378
NEWMAG, 379
NEwMAG, 380
NEWMAG, 381
NEwnAG, 382
NENMAG, 383
NEWMAG, 384
NEWRAG, 385
NEnMAG,3606
NEwMAG, 3087
NEWMAG, 388
NEWMAG, 389
NENMAG, 390
NENNAG 364
NEwMAG , 3G2
wENMAG, 393
NEWMAG 394
NEwMAG,395
NEwitpG, 396
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; MAGPFIT
§
Pl SUBROUTINE MAGFIT(ALATF,ALONF,ALTF,TM) NEWMAG,397
e ¢ NEwMAG, 398
€ C & ¢ o NEWMAG,399
¥ ¢ NEWMAG, 400
. c THIS ROUTINE FITS A DIPOLE FIELD TU THE (L OCAL MAGNETIC NEWMAG, 401
3 c FIELD AT A SPECIFIED POINT P, P I. GIVEN BY ALATF,ALDNF,ALTF, NEWMAG 402
2 c THE MAGNETIC FIELD AT P IS FOUND FROM MODEL S UF STASSINOPOULOS  NEWMAG,403
= c MONDELS, MODEL S I8 IGRF 10/68, REFERENCE = STASSINQPOULOS, E,G, NEWMAG,40U
¥ c AND G,Do MEADs ALLMAG, FIELOWLINE CALCULATION, NASA®GODDARD SPACE NEWMAG,u0S
5 c FLIGHT CENTFR, NSSDC 72#12, FEBRUARY 1972, NEWMAG (%06
i ¢ NEWMAG, 407
- C o & ¢ » NEWMAG, 408
2, c NEWMAG, 8409
7 c INPUT PARAMETERS NEWMAG, 410
=3 c ALATF o GEOCENTRIC NORTH LATITUDE NEWMAG, 411
&y c OF SPECIFIED POINT P (RADIANS) NEWMAG,u12
b ¢ ALONF = GZOCENTRIC EAST _UNGITUDE NEWMAG,U33
N ¢ OF SPECIFIED POINT P (RADJANS) NEwMAG,414d
5 c ALTF o ALTITUDE OF SPECIFIED POINY P (KM) NEWMAG, 43S
s t ™ e TIME FOR DESIRED FIELD (YEARS) NENMAG, 836
L ¢ NEWMAG, 417
% c CNSTNT COMMON NEWMAG, 438
- ¢ NEwMAG, 419
- ¢ HALFPY o P1/2 NEWMAG, 420
W c Pt e 3,1015926535808 NEnMAG, 821
3 c RFCM o EARTH RADIUS (CM) NEWMAG, 422
: c NEWMAG, 423
3 c QUTPUT PARAMETERS (TO MAGLNK CDMMON) NEwMAG,d28
$ c Mo e MAGNETIC DIPOLE MOMENT (GAUSSeKM3) NEWMAG, 428
P c COSLTO o COSINE OF NORTH LATITUDE OF MAGNETIC DIPOLE MOMENT NEWMAG, 426
A ¢ SINLTO @ SINE  UF NORTH LATITUDE UF MAGNETIC DIPOLE MOMENT NEWMAG, 427
5 c PHIO = EAST LONGITUDE UF MAGNETIC OIPOLE MOMENT (RADIANS) NEWMAG, 428
kS c NEWMAG, 429
3. RFAL LAMDA,LAMARG NEWMAG 430
e REAL ™Myo NEWMAG, 431
ks c NEWMAG , 432
$ COMMON /MAGLNK/ MUO,COSLTO,SINLTO,PH]0 NEWMAG, 433
= COMMON/CNSTINT/RECH,PI , HALFPI ,FOURPI,GRAV2,GZRER,BOLTZK,GAMY ,GM1] NEWMAG, 434
1 oPHNET,PHOXY NEWMAG, 435
i C NEwMAG, 436
3 RESRECMe] EeS NEWMAG, 437
-2y 7 TWOPI82,2P] NEnMAG, 438
4 18 PIOV2sHALFP? NEWMAG,a39
RS [ NEWMAG 440
5 C SET UP INPUT FNR CALL TO EXACT AMBIENT MAGNETIC FIELD MODEL NEWMAG, 841
g c NEWMAG 442
5 13 RKM = RE ¢ ALTF NEWMAG 443
= 16 COLAY 3 PTOV2 « ALATF NEWMAG,4q8
. 16 ST = SIN(COLAT) NEWMAG , 44S
T 20 CY = COS(COLAT) NEWMAG, 446
22 SPH 3 SIN(ALONF) NEwMAG,4Q?
27 CPM = COSCALONF) NEwMAG,d48
c NEWMAG , 649
€ CALCULATE MAGNEYIC FIELD COMPONENTS AT POINT P NEWMAG, 850
C FROM STASSINOPOULGS MODEL, MODEL S (IGRF §0/68), NEuMAG, 85
4 NEwMAG,a52
43
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38

51
53

63
6S
'\
73

104

107
113
118
123
12%

127
133

137
142
144
147
160
162

165
166

MAGFIT (Cont'd)

[z X pXalal

[z XaRaNals] [z RaXsNaXy]

[aXaNalal

[a N aXel

CALL ONEMGS(TM RXKM, ST, CT,SPN,CPH,AR,BYHETA,BPH],B)

NEWMAG,US53
NEWMAG, 454

CALCULATE MAGNETIC ODIPOLE MOMENT(GAUSS=kM3) FROM THE FIELD COMPUNENTSNEWMAG 4G5S

AR (RADIAL), BTHETA (POSTTIVE SOUTH), AND BPHI (PUSITIVE EBASY),

B2S0 5 BYHETA#BTHETA ¢ BPHIeBPHI
MUD = RKMan3In0,S230RT(BRABR ¢ 4,#R28U)

CALCULAYE THE SINE AND COSINE OF THE ANGLE ALPMA AT P WHICH 18 THE
ANGLE BETWEEN THE MAGNETIC DIPOLE MOMENT AND GEOGRAPHMIC NORTH POLE
AND OETERMINE THE PROPER SIGNS

ALPARG = RPHIJ/BYHFTA

ALPHA 3 ATAN(A{PARG)

COSALP = ABS(CUS(ALPHA))

SINALP = ABS(SIN(ALPHA))

IF(BYMETA LY, 0,)COSALP = oCOSALP
IF(BPHT LT, 0,)SINALP = oSINALP

CALCULATE THE ANGLE CHI MEASURED AT EARTH CENTER wWHICH
1S THE ANGLE BFTWEEN THE MAGNETIC DIPULE MOMENT AND THE SPECIFIED

POINT P

CNIARG 3 2,48QRT(B280)/8BR

CHI = ATAN(CHIARG)

IF(CHY LT, 04)CHI 8 P] & CHI
CNSCHI & COS(CNMT)

SINCHI & SIN(CHI)

CALCULATE SINE AND COSINE OF THE
NORTH LATITUDE OF THE MAGNETIC DIPOLE MUMENT

SINLTO & COSCHI#CT ¢ SINCHla3TaCOSALP
COSLTO = 8GRT({, o SINLTO®SINLTO)

CALCULATE THE EAST _ONGITUDE OF THE MAGNETIC DIPOLE MUMENT

SINDEL = SINCHI«ZINALP/COSLTO

DEL s ASIN(SINDEL)

COSOEL = COSCHI o SINLTOxCT

17 (COSDEL LT, 0,IDEL = SIGN(PI,SINDEL) e DEL
PH10 3 ALONF e DEL

RETURN
END
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NEWMAG, 456
NEwMAG,4ST
NEwMAG, 458
NEWMAG 4459
NEwMAG, U400
NEnMAG,dbY
NEWMAG Uo7
NENMAG, U463
NEWMAG,UbU
NEWMAG, 465
NEWMAG 460
NEWMAG, 067
NEwMAG 468
NEWMAG, 469
NEWMAG, 470
NEWMAG,UTY
NEwMAG,472
NEwMAG,473
NEWMAG, 474
NEwMAG, 4TS
NEWMAG, 476
NEWMAG, 477
NEWMAG, 478
NEwMAG,47¢
NEWMAG,UB0
NEWMAG, 481
NEWMAG, 482
NEwWMAG, 483
NEwWMAG, U84
NEwMAG,48S
NEWMAG, 86
NEWMAG, UBY7
NEWMAG, UBS
NEWMAG, 4d9
NEWMAG, 490
NEWMAG U9t
NEWMAG, 492
NERMAG, 093
NEwMAG, 494
NEWMAG, 298
NEnMAG, 896
NEWMAG, 497
NEWMAG 498
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ONEMG5

SUBRUUTINE NNEMGS(TM,RKM,ST,CT,SPHCPH,BR,BTHETA,BPHI,B) NEWMAG U099
NEWMAG ,500

e+ & NEWMAG,501
NEWMAG,502

THIS RUUTINE CALCULATES THE MAGNTIC FIELD VECTUR AT A SPECIFIED NEWMAG,S03
PAINT USING MODEL 5 OF STASSINOPOULOS AND MEAD (N3SNC 72e12), THE NEwMAG,504
ROUTINE 18 A MDODIFIED VERSION OF DNEMAG FOR THE INTERNATIONAL NEWMAG,%05
GFUMAGNEYIC REFERENCE FIELD (IGRF 1965,0), NERMAG,506
NEWMAG,507

INPUT PARAMETERS NEWMAG,508
™ e TIME IN YEARS FOR OESIRED FIELD NEWMAG,S09
RKM » GEOCENTRIC DISTANCE OF POINT (M) NEWMAG,S510
st » SINE OF GENCENTRIC CDLATITUDE OF POJNT NEWMAG,5§1
cr e COSINt OF GEOCENTRIC COLATITUDE OF POINT NEWMAG,512
sPH @ SINE UF GENCENTRIC LONGITUDE UF POINT (POSITIVE EAST) NEwMAG,S13
CPH e COSINE OF GEOCENTRIC LONGITUDE UF POINY (PNSITIVE EASTINEWMAG,S14
NEWMAG,51S

UUTPUT PARAMETERS NEWMAG,S16
R o RADIAL FIELD COMPONENT (GAUSS) NERMAG,S517
BYHETA e PNSITYIVE SOUTH FIELD COMPUNENT (GAUSS) NEWMAG,S518
BPHY » POSITIVE EAST FIELD CUMPONENT (GAUSS) MEWMAG,319

2 e YOTAL FIELD MAGNTITUDE (GAUSS) NEWMAG 520
NEwWMAG,S21

DIMENSION LG(9,9),.67€9,9),6(9,9),66(9,9),661(9,9), NEWMAG , 522
1 SHMIT(9,9) NEWMAG,523
DIMENSION CONSY(9,9),FN(9),FM(9) NEWMAG,524
DIMENSION P(9,9),DP(9,9),8P(9),CP(Y) HEWMAG,525
NEWMAG,S26

EQUIVALENCE (LG{1,1),66(103)),(LGT(1,1),G6T(1,1)) NEWMAG,S27
NEWMAG,528

DATA | G/1,-30339,01654,1297,9%8,«223,47,71,10,5758,+2123,299%4, NEWMAG, 529
A «2036,805,357,60,054,9,22006,130,1567,1289,492,2006,4,0,+5,%40%, NEwWnaG,53C
8 ?“20.‘7608“30039?0‘26'.2290l?.'l?"000'28003.’2650256'.lbl030.250"5."‘6.51‘
C 0U,16,125,0123,0107,77¢051,08,c9,7,214,106,68,032,010,013,9312, NESMAG,S532
D 13,05,057,027,08,9,23,919,017,22,12,3,013,5,17,08,22,3,516,6/ NEWMAG,53)
DATA {GY/10,153,2244,2,07,19,01,05,1,23,87,3,0108,2,15,3,93,4, NEWMAG,534
(3 ."0..167..16.7.-30.2’.11507060“2.7‘.77..30..1.001’;.5.0."!15’ NE'"‘G.S}S
F P29,042,021,0,08,3,0,23,17,024,8,03,13,04,0¢w1,29,00,20,%11,3,9, HEnMAG,S536
G 02492,3,011,3,0,2,0,2,3,96,03,1,92,03,02,03,0l4,03,e3,05/ NEAMAG,537
DATA SHMIT(1,13/0,/70TMOLD/0,/¢ T2ERU/1965,/sNHAR/I/ NEIMAG,538
DATA P(1,1),CP(1),0P(1,1)¢8P(1) 7 2%1,,2%0, / NENMAG,S53¢
NEWNAG 540

IF(SHMIT(1,1),EC,=1,) GO YO 8 NEnMAG,541
NEwMAG, 542

sxnsn  INITIALTZE o« ONCE ONLY, FIRST 1IME SUBROUTINE IS CALLED NEwMAG,543
NEWMAG 544

SHMIT(1,1)3ey, NEwMAG,545
00 18 N3t,9 NEWMAG, 546
FN{N)EN NEWMAG,547
oN 18 M=1,9 NEWMAG 548
FM(M)gMe] NEWMAG,549
CONST(N,MY & FLDAT((Ne2)er2e(Mal)nn2) / ((2e¢NwSia(2aNeS5)) NEwMAG 550
DO 2 N=2,9 NEWMAG, 591
SHMIT(N,1) 3 (26Nw3) o SHMIT(Nel,t) 7 (Nel) NEwMAG,552
JJis2 NExMAG,553
D0 2 Ms2,N HEwMAG 554
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ONEMGS5 (Cont'd)

7 SHMIT(N,H) & SHMIT(N,Mel) & SORT(FLOAT((NeMeg)InJJ)/(NeMe2))
107 SHMIT(Mel ,NIBSHMIT(N,M)
117 2 JJ s 1
1248 F1 s LGlY,1)
12% F2 8 LGT(1,1)
127 DO 7 N=1,NMAX
130 D0 7 Mat,NMAY .
140 GG(N,M) & LG(N,MISHNITIN,M) /FY
143 7 GGTI(N,M) 8 LGT{N,M)agHMITIN,M)/F2
15% 8 IF(YH EQ,TMDLD) GO TO 13
157 TMOLDS T™
160 T8 TM =« TZERO
1ol D0 10 NBf{,NMAX
163 DN 10 Ms§, NMAX
173 10 GIN,MY 3 GGIN,M) & TeGGT(N,™)
C
C swean CALCULATION USUALLY BEGINS WERE
¢
204 11 SP(2)s8PH
208 CP(2)3CPH
206 DO {2 M3, NMAX
215 SP(M)agP(2)eCP(Mal )¢CP(2)28P(Me))
220 12 CP(M)SCP(2)4CP(Mal) e8P (2)28P (Mel)
27 AOR®H3I71,2/RKM
e, 230 ARSAQOR®neQ
x 23‘ BR.O.O
¥ 232 BY20,0
. 233 8P30,0
A 234 00 21 NS2,NMAX
3 242 P(N=],N})=0,
5 243 21 DP(Neti,N)s0,
fst 245 00 17 NE2,NMAX
7. 252 ARZAQR#AR
A 253 ON {7 Ma{,N
. 258 IF(™,FQ,NY GO TO 3
94 256 IF(N,EQ,2) GO 10 19
3 262 PIN,MYSCTaP(Nwl ,MICONST(N,M)aP (Ne2,M)
% 2658 DP(N,M)SCTaDP(Nel M) a8TeP(Net ,M)aCUNST(N,H)aDP(Ne2,M)
£ 2712 GO v0 14
s 301 19 P(N,MIZCT
H: 302 OP(N,M)SeST
pr. 308 GO Y0 4
3 307 13 P(N,N)SSTeP(Net,Nei)
= 311 DP(N,N)SSTeNP(Ne],Noy)¢CT2P {Na],Nal)
L 317 14 PAR = P(N,M)eAR
7 323 IF(M,EQ,1) GO TO 1S
A 332 TEMPSG(N,M)oCP (M) 4G (Mag NI 8P (M)
2 338 BPEHPa(G(N,H)#SP(M)aG(Me]  NICP (M) )*FM(M)2PAR
R - 342 G0 TO 16
: 346 1S TEMP ® G(N,M)
352 16 BRERRTEMPAFN(N)2PAR
3 387 17 BYRBTETEMPaDP (N, M)nAR
i 371 BPHY = BP/31/100000,
T 3713 B8R 8 BR/100000,
370 BYHETA s ﬂ?l!ﬁoooo,
4 376 8 & SNART(RReAN ¢ ATHETA+BTHETA ¢ RPH1#gPHI)
B 404 RE TURN
40S END
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NEWMAG 555
NEWMAG,5%6
NEWMAG 557
NEwWMAG,558
NEWMAG 559
NEWMAG,S60
NEWHAG 561
NEWMAG,562
NEWMAG,S63
NEWMAG,Sod
NEWMAG,5065
NEWMAG,566
NEWMAG,S67
NEwMAG,508
NEWMAG,569
NEWMAG,570
NEWMAG,S5T71
NEWMAG,572
NEWMAG,S573
NEWMAG,ST4
NEWMAG,STS
NEWMAG,576
NEwWMAG,ST77
NEwMAG,578
NEWMAG,S579
NEWMAG,580
NEwMAG,581
NEwWMAG,582
NEwMAG,S83
NEWKAG,584
NEwWMAG,S58S
NEWMAG, 586
NEwWMAG,587
NEWMAG,538
NENMAG, 589
NEWMAG,S90
NEWHAG,591
NEWMAG,592
NEwMAG,S593
NEWMAG 5948
NEnMAG,598
NEWMAG,S96
NEWMAG,597
NEnMAG,598
NEWMAG,599
NEWMAG,600
NEWMAG, 6408
NERNAG 602
NEWMAG, 603
NEWYAG, 604
NEWMAG, 605
NEWMAG, 606
NEwMAG, 607
NEWMAG, 608
NERMAG, 609
NEwMAG, 610
NEnMAG, 8118
NEWMAG, 612

s

=
| SO

» . B
PRy




0] g ¢y €3 °p ¢ *p e1 ep 1 ¢ e1 °p 1 ‘1 ‘T ‘1 ‘1 ‘] ‘1 ‘1 ‘1
o] o1 ep o1 ¢p o1 €10631°0 ‘10e31°0 ‘10438°0 °Toe31°0 ¢10431°%0

o] ey ¢y o1 4] ef 47 ¢ ¢p 1 ¢y ey ¢p 01 ‘7 1 ‘] °1 1 °1 ‘] ¢
o1 01 #1 4 41 01 420039°0 20430%0 ‘20439°0 ‘20039°0 20¢39°0

¢y 1 0] °1 *1 1 .u 9" " 1

9] 01 ey 47 7 op o1 1 1 ] 1 o] ¢1 ¢p o1 f1 °7 43 ¢0°0 ‘0°0 ‘0
9] o1 4] 01 p o] 4y ey ] ¢ f 3 07 e1 41 f1 4 ey

41 97 o7 ¢p oy ¢1 ¢ 1 of ¢1 ¢20431°0 0°0 *20431%0= ¢20¢31°0 ‘0
.u o] .H o0 .u o1 QM " uN o] Qn LD ¢ sh sﬂ -H QN L L3 §

, 87 o3 1 o3 o7 03 1 1 3 41 *1ye3st0e *10435°0% *10435°0e ¢0°0 ¢0

€] #7 ¢1 ‘1 °I ‘1 ‘1 1 ‘1 1 "1
W 1£0032°0 ‘£0032°0 *50432°0 50¢32°0 *S0e32°0 °£0+32°0 £0432%0
: *€0e32°0 Eype32°0 1E0432°0 E0432°0 ‘SUe3I2°0  ‘€0+432°0 ‘§0e32°0
_ 150432°0 °€0032°0 “£0432°0 °50432°0 ‘£0432°0 °£0+37°0 ‘§Qe32°0
A 0] o1 f1 1 °5 1 °f 1 ‘1 °1 ‘1 1

1500321%0 *20¢39%0 ‘0°0 ‘20039%0e ‘S04302°0 ‘f0e3ul‘0 °§0e32%°
0] ¢) e3 o] 1 03 °1 1

m 1204359%0e *204358%0e 204359%0e 204350°00 420439°0e ¢20410°0a
| $20435%0e 20035°0= 2043E°%00 $2003€°0e ‘20435°0° *20435°0e ¢20439°0

s B PR e b Jt % ¢ PN PR SRR RN i 3, 5k s 1

, 020039%0 *0°0 f20438°0e ‘£0¢302°0 ‘£04391°0 ‘504321°0 ‘2¢¢3d9%0

[
] o1 ¢p ¢f ‘p 1 1 ‘1 ‘L "I 1L m-

Y10431°0 *10431°0 ‘lce3al®o ‘tfueat®o

Qu [ ¢ on L ¢ su [ § .w 0y €1 1 41 3 su

€20439°0 20039°0 2u+3e'0 20e39 0
[
[

§~ 0~ 0~ .N \ﬂ .u QM QM -— I~ .h Q~ -

0 ¢0°0 *0°0 0°0 ‘c'0 ‘0°0 ‘0°0

sn LB .~ ‘1 .u LR .— 1] 1 1 t) ¢t -

*0 *20e31°%0e ¢20031°0 ‘0%0 ‘20e3il°0-

41 o] ¢1 41 su 4] ¢g o] o1 1 o] e} o}

0 40°0 Clue3s°0 1UedS*0  “l0eds’o

‘noeISLOl%O

Q‘n

I1 41 4] 450032°0 '0432°0 ‘Sye32’o
150e32°0 *Z0e32°0 £0032°0 'g0e32°0
*§0+32°0 *EU€32°0 ‘50+22°0 ‘Cueid2’0
1£0032°0 4§0432°0 *€ued2°0 ‘Sue32°0
¢p ¢l 504302% ‘£0¢381°0 ‘g0e321%0
40%0 ¢20439%0e *§0¢3n2°C ‘g0e3yl%0

0 204739°0 ‘0°0 *20039°0e ‘fhe3n2°0
°S00391°0 °C04321°0 *20039°0 0%0 ‘20439%°0e ‘50eINn2°0 ‘SUeIR(°0  ‘g04321°0 ¢20¢3d9°0 ‘0°0 ‘2¢ean‘Qe

O] e] ¢3 4] 1 o] *2geiSytu~ *20¢353'0e
€20¢39°0u *20439°0e 220¢30°0e *20¢39°0e
020439°0 €20439°0 ‘20e30'0 *3pede°0

€20039°%0 f2043C°0 *2043C°0 ¢20435°0 12043€°0 #20435°%0 12043€°0 ¢0°0 ¢0°0 0°V ¢2°0 *0°0 eO0°p

Y 12N 0% e Drun R B Yl A A SRS

4ol ¥ Ladling

aNis
1401

sanpy

Snude
SHN

Sive
SNOe
sivis

ni
14N

L4400

| E LTt RL)

Talvy
luv,8e

47

N

S L WY




EXEV 7ot E SN

b R a1 O

N ek

{5

Y SRS T EF

Eat

%,

SRR

TR

DT fe

o . 7 B it o S S < 7

=

S o

R

a

ke

i

-
R

LAT )41
0{0°9
116%e
£02%2¢
000
on22
6lS%¢Le
02105
29402«
IN2INId

INFIuIe

ARG

062
92
992°
te2*
oge*
0L2°
ned’
2’
(Y

9 4¥91

ts2*
092
692
992°
o2’
0e2°
(YT
rog*
(31 4

L IPLL)

Las oy
nnb-.<4. i o

292°%1 09.°%9e 00°t
fog* L16°9e 00t
6Ln°0SE LI 00°t
2ng’ot 29§ °2e 00°t
ien’ 9292 00°%
099°05¢ 2€0°%ge 00°t
8e0°01 298°t 00°t
nice’ 950°8 00°t
610°38¢ 1s2* 00°1
NOT S¥UNI  1VI Sadund aney
n0t°e0¢ 2ig'e oo0°t
s25%082 120°1e 00°1
6L5 o902 Wontie 0d*t
oin®e0g 000°s 00°t
L15°%602 ene’e 00°t
L02°%s02 nin‘e 00°3
LLS°60¢ 21y 00°s
£09°%462 i2e'e 00°t
LIYAPY T4 064°9 00°t
NDT SyIANE  4vT Sy3Isng aney
iheeta Sty Sedondiu e o SISO R e o oty

R

PAAA QU™ ¥ F TR
w — -

TINBIIE PTG NN PRI OSDGHENGS MY S SN B S e R s g

00°%09 2ntge (3L L) tog’ 0y*voe ovtys Q0°*s"
00°09 netote 9L 05~ se’ (T H 0vy 00°s=
00°09 on'2le 60’2 osd® veto0e 00°01e 00°se
00°%09 22°%ge 62°52e cg2* 00002 [TRX] 00°0
09*¢o tneote L1 AF T4 ow2* 0y*u02 oyt 00°'0
00°09 92°21e Lutgtle 92 Ou®yoR 6ytole 00%0
00%09 9o0'ge nE'9le §22° 00*v0R 000t 00's
00°0e 92% 0t 2t%¢ e d2° 00°v02 outy 00y
00°09 £1%2te §4%e Le2* 0o0*voe 0U*Qle 00°%s
17y SHAIN]  ONYII0 ANV4Ia A 370410 1Y 1S31 ND) 483 1v1 483
(SnvlQvy) A6¥3 JAALINGT TumdiulLRi® = OlHa
1023512259%0= 3 04INI6
1023940489°2 = 011503
foony SENVY  O0le3dguoseLnty = ofNty
Su3idnvuve 370450 0314l
(SbA) 00°ssel = Inls
(330) 0v°*002 e IYNLLLY
(934) 00°% s 300419501
(934} 00°0 LI ['11FY #8 A
Q34414 S1 4vH) InIUd 40 NOLLYIDT
00°09 £9°0te 8% 092 00°voe 0005 00'ge
00%09 Setge te'gt 9g2° 00°002 00%09e 00°Se
00°09 09°9e 2e°st 2 00°v0e 00%0Le 00°ye
00°09 9%°%0te 2% 1 92" ou*voe 0V 0ge 00°%0
00°09 90°%6 gs22 og2* 00°002 00°0ye 00°0
00°%09 1e°9e syl ng2* 00%002 00°%0,e 00°%0
000 L1%1te §9%,2 oy’ 00002 00%0§= 0u's
0009 92%- SL0¢ Se2° 00°002 00°99e 0p°s
00°09 0% Le 00°gg (11 % 00°v02 00%yLe 00°s
LY SHIANT  OnvIXd INV4IQ 8 3T0e10 1 4632 NG 4834 Ly i8S
(ENVIOQVE) 18VI JANLI9N0T 00621 9S50MDeT & (3T
luejon@iiv®sn 8 0,1 INLE
10232090052 & 037802
Soenx SENYYD O0le3p95980%; = ONk
Su3LInvyve 310410 G354l
(SBA) 00°Siel = Inls
(930) 00%00¢2 e« 3GNALLY
(93Q) 00°09« 3 30n139NOT
(93¢) 00°% s 0MLavI
U3L4l9 §1 tvmi INIUG 40 NDBEVIUY
AR e A e R SR 50 s e b e L e TSR S R e s G

———

48

¥ f-x..v 14 54

%

295,

B Fs

I

4

SeGtiey §y

Sl

o
s

38

=]

e v

A R T

P
AR ea A LT 2R



o A S g A e o S OO Lk Hh S LA WO PRI IV WS XY, I B B e e R S e T o G T, b G 62 W oy A R R R T TR F e L NS TR ot L OO AT U 5
0S0°1 (1T 3 ony®all 00y  Le 0n'1 ocv've £1°¢ £¢°42e out’ 00°002 00°vsl 00°s~
pntte 26€° gle’ell 0§2°L~ vo°t ovtoe o1 60%. 2= tes® 00°vo¢ ovcvei 0u’e~
pEil (e Log* sRe’edt 102°% 00°1 000w on® 95 %L 2e 205 ° 0o°vo2 0ooty 0p®se
L S92t 99g*® TN Y4 615 001 09°09 193¢ € Ltle 2.5’ 09%002 00%0it 00%0
A 000°%e nest sa9'sil AN oo't 00%09 90°¢ s2'¢le nys 6otvo2 ovco2l 00°v
¢ 0tIncle ot 5206%601 9E1 e vo*t 00°%¢L9 1% §9%yle nes’ 0yp*ooe 0o'uty 00°0
3 page2 ngge 09921 r9gte oot 0v®09 £9%¢ 99°%¢e 29¢° vgtvo2 ovtusl 00°s
7 ingte §9¢° otu'ell £60°%e 0ot 00°09 n0°2 vty fog° 0u*v02  00°v2i  00°S
3 2€8° 1 0.8t 995%s01 tto* oot oveos (S % 10%pe €9¢° uutooe oucutt ou’s
A IN3INTe 8 3491 NDT SxIINT  led) SuILNl onLyY 1Y S¥IANL INVITU OnVglu 8 370ala  4Tv 4Sd1 NDD AS3L 0 49T AN
E
3
%
3 (SNyl0va) LSY3 IONALINOT QUIRUELLV®L = Olne
N Tue 62 L09u %= & VLINIS
4 1024620899°1 ¢ 041803
H gesnn §60VD 11430809105 = 00m
W Su3iInvavd 370410 03L4l3
3
m
H
{ (85A) 0U*Slet Wl
< (930) ovevoe s JuNLisTY
! (93u) Gu*vel s 30N 19NDT
. (930) 0v'v s WYY
X 0314134 $1 1¥Wl In10d 40 WNEIY30T
i (=)
; .
: 580 (139 660°0¢ 000°%Le 00°t ov*oe 292 Gu°0fe 588 ° 0o*uvo¢ ovtoyL 00ty
3 ?59°n 155 T3 3L 9L0°%,. vo*t 0009 Litne q6'y2e £5¢° vwluoe 00°09 00°s= il
enL'e 12¢ n52°0% veltLe 00°t ovto9 §5°9e 2102 o0t 00lvoe 00°vs 0v's= .
N ing*ne 133 ngttol PR L) 0o°t ov°o9 9. ontiPe T 00°00¢ ovoL 00°0 (e
060°e qgse 9s2'09 voo'ae 00°1 00%09 L9°%ne 1£°02e CLIX% 00°v02 0v've nutv ¥
S0f°§ 22¢° £58°0s 621°¢e 0ot 0009 €nt9qe goule £5¢° [ ICLH 0uv’us 00°¢ ww
; AntLe 25§° 202°%0¢ L5° 00°t 00°09 §L%2e gl'2la q2s° 00°002 ovtog 00°S b
. L0%ne egs’ n9g°09 oen’ 00t 06°09 29°%0e ne'ote (Y1 ovtuoe 0009 00°’S 3
. vettie L2zt £85°06§ L50° o0t 00°09 LE°9e n0%ge [ ¥144 vo'uoe 00y 0u's
I1N3JH3d 8 491 NOT SHUND v SuANI 9nevY 1y SHIANE  INVIU aNvgIQ A Fuela 1 1§31 NOY USdL 1vY Isy it
"
£
£3
(SNYIuYy) L6V3 0001907 00¢436S50190°1 = 03Hg g
102320008 °e = VLINIS &
. tuesnynyyo®l = 041809
gesun SSNYY O01e32nio%ls = LTS .m
A1
Su34dnwvyvd 30630 Qdisls R
%)
H
W ey
] },
. #
(SMA) 00°Sletl = awld {
(934) 00%002 = 3JUNLTLS m
(934} 00°69 s 30011980
(93y) 000 = JuNgILv
UILLI4 SI LVYHL Inlud $U NOLLVIUTY
s 42 St i Rt B Ao s 0 S g O s € St AR A O A D N b A VS S o\ 3338 A L i it L




Ll 2

AL

(4 noyee 9ge* L26°062 066"t 00°t 0009 96°¢L oo“« ~o~” ooucow conom~ oonr- ;
¥ 699° 0s2° n99teg2 nt2’gle 00°s 00°09 9%°¢ §0le 202 00°vue ov®une oule=

¥ 215%= no2* sle'e22 91g'ite 00%1t 00%00 69% 105 se2° 0y*v02 ou*use ovese -
H 929 92 915°%082 tot'n 001 00°09 10'g g9°2\ TSN 00°00¢ 0vuse 004 ..
¢ 000¢ 662° 2520002 ani'n 00°t 00%00 66°¢ i s62° 0u*00¢  ou*ung  00%v E
‘ ongle 962 296°0€2 8£9°S 0o°1 0c*09 0% 5%y ne2* 00tvoe ovluse 00°0 E
i £06°= (AN engose 90L°%¢L 00°1 00%00 21w oui2 608 ° 85°002 00°us 00t 3
w 98gte Rog* ofn’on2 020°9 Vo't ov®oq 60% 11l ({18 vo‘oue ou®une 60°s E
H 951t te so¢* £09°%0€e L1509 vo's 0009 6L% 21%yt tog" ou®voe ov*ug2 00°S m
m ICERLED] 9 91 NOTY SHTLND 1V SuEIn] gy L1y SHILND INVIW anv4le 8/ 310410 17y 483 NOY iS4) v 83 x
m 3
3 i
bY

% (SnNyIuvy) LBYV3 300019n07 OO0e3nunnli®g = OfHg K
N 10046490nu e 8 0LINIE

: tum3286L444°%8 = 0471802

M Soown $SNVS  OleJEntLie®y s 0Nk

w Su313Invave 3dI0 038214

: 1
m (S8A) OV°Slol = Inll

H (Y3y) 00°voe & 3JuNalrly

- £930) 00°un2 = 39419800

H t934) 0u% TS FS A

W 031414 $1 1vnl 1MNI0G 40 NNLIEVI0T

50

H nEnte g2¢° oni®ent L85 e o’y 00°%09 0s'01t gi%t1e 12g’ 00°v02 00°0ss 0c’se
: 19n°2e fL8° 108°6L1 L19'e- 00°t 00°%09 r9tot ni'nle sef’ ou®oo02 00%vel 00%y=
! fin'ne nng* nEn’eal 151%4e 00°3 ovo9 Lu*ol 21°%vle o2%’ 0p°*o0¢ ov*osl 00°se
. £56°1 11s Instael vistLe g0t ov*oue a0t notie 4’ 00°uoe 0vtuel 00%0
. 000°%s eig’ ST TA S60%9e 00°t 0o'oe 95°01t Gloge g’ vo*eoe ovugl 09°0
: 6n0*2e e2s 1116918 210°Se 0ot ovtue Ls%s (IS ogg*® 060°v02 ovtusd 094y
h 209°n qus’ 266°061 060°0t 00°t 00°09 evut nEty 6if* uy*uoe 00°0s1 00°s
f 126%2 s0¢° (113811 1921t vo't 00°%009 950t a9'n QeIse [ TA1T ovlugt 00°'s
| Ltre’ nig* seitiLt g€t o't 0009 ne'e 1% L€ Go*uve ou®osl 00y
' INIIMId 8 3891 NOY SHAUNT  1vT Suunl unpy L1y SyINT INVIIU INV41Q0 R 31061C  47v 1831 ANDI 183 VY U8y
£

_ (SNYIQVY) LSV 3UnalInnt Oveidowiilv®i = 0y
10® 3255026 3 0L In]S

TUm3G506sUN°T = 07602

Cosn SSNVD Olesanifllo®y s (318

Su343Invave JWdIQ 034414

(SuA) 00°Si01 = Inli
(930) 0v°002 s 3001140
(93Q) ou°*0vi ? 3ANL39x01
(93u) 00y s Junit_vn

Q34414 S1 4vnl Inlue 40 NNLAYIOD

Ty AN AR IR D PR L Teat AR RO W GRS N L S e R

4 pwwww!
!
H




-

~

AT

ey

5 ¥
g ¢
@ .
v . 1
# k
9 02210 obf* aluts 820°92 00°1 00%09 65°se al*nf uss® 0v*v0e  00°l 00°s2 d
) 19¢'s e’ ine’ass 899°92 00°t 00°09 69°ne si°gt ing® 0ptuoe 00y 0o*s2
. 2eL%t IS 394 229°eng 965892 00°1 00°09 19°Ge 18°9¢ sng’ 0yu*y0e ou'cle 00°%2
& ISn®2e 69§ L69°%s 1s¢ 1€ 00°t 00°09 t1e'ge 2€°%1in 09g*® 00%00¢ ov°ot ovus )
L 000°%e sof° 699°65¢ LIt 00°1 00%09 9g°ne elten £95° 00°v02 000 00°us ;
% otets {134 Lreteng 992°1¢ 00°t 00°09 [TRE se'sr Lo’ op®vo2 culule ny®us e
- f€i'te ot 806°s 660°9¢ 00°¢ 00°ue fg's- 29%¢n Sus’ 00*voe ovut 00 °s§ .
& LTS nec’ 209°sS% 690°9¢ 00°1 00°09 Q0'ce L1L°yr '] 5 0y*90Q 00°% 00°s§ i
& 91002 feg? 299°eng nfu9s 0ol ovtoe 91¢9e 6¢tor 26§ 00°002 co*yle 00°sE .
& INIINId 8 H91  NDT SuIIND Lv) Se3UNI INLY  1Iv SYIINL  INVIY ONVeIQo 8 370410 Ay 4§31 NOT 4S31 Qv A8 W
e
"
3 i
g (SNVIUYE) LSVI 3UNIIONOT  10%39n1IPSL°9 2 OIHa i
3 )
3 tue3925520°%ee & 04nIE :
5 Toe30§€Erse®t = 017503 B
£ Sosnn §SNVY Olegodonit’y = oNn o
y Su34Iwvav¥a 410410 d41al3
,m.
-
5
}
w (S¥A) 00°%Le1 s Inls
£ (930) 00°0v02 = 300414y
3 (930) 00°%v s AN 19NN
m (930) 00°*vg s JUNLELYT
: 031114 §1 4VHi INIOG 40 NDSLYIUY
i 510 06t 004° 805 00t 00%0e on'ete  19%2s fon® 03'v0¢  0u'use  00°s2
@ 20g° nin® 294 %002 00°t 00%0e rotnte 6v°’sS Sin® 09°uo¢ 0ytuse 00°s2
X 9egt e LM nte*e02 00°t 00°ge s2%21e ni®es a2n® 00'v0e 00tuse ov'se
% 92 sint 820°%60¢ 00 00°09 nptete 19413 Len’ 00°002 00°%yuge 00°0¢
3 %00° onn® UL'sb2 00°t 00°0e¢ 99°gle 19%S onn® 00°v02 00°v9e 00°0¢
;. 088%1e ssn* n2u'en vo't 00°%09 £2°¢ 1. ev®i9 ogn’ vo®ong 00°0¢= 00’0
. 2nyc2 agn® 6£4°%00¢ 00°¢ 00°09 gl 15°19 tsn® Vutuoe 0u*ySe 00°sf
4 €0 ton’ £9L°%002 00°%t 00°%0@ Lot9ls $9°¢9 fon’ OytuoR (DRLT I3 00°6€
i LITAR T LY e29'en2 (313511 001 00%0¢9 foonte 91°59 nne vu*ooR 0Vtule 00°6€
m INIINIg 4 4491 NOT SuIAIND  1v SyIiN] anre LIy Sadinl  9NVIIQ O9nV¥41Q 8 30419 1y 3831 NOY LS 1v7 184y
]
X (SnyfuvYy) 16v3 J0MIIONUT 00+ 4RL1092°%1 8  OMg
10°3ilvE695%0~ & 0LINIS
teeinstugy®e = 011807
gsomun €S9 Ote3Ciiuwicty = UMy
Su3iInvuvg I dalg AdiLls

(§8a) 00°sio! =
(930) C0%yoe ®
{934) 0U°0%e z
(930) 00°uf s

G3iil4 §I svHi tnl0G 40

Inld
UALTL Y
30021980
ELLTS FS A

NN3LvI0T




B R R e A L A A Nt AP S A ORT it A Y& BT 5 PR rd,)

0
3

.

12

%

%

1 ¢ ¢ ¢ 0vo*t 00°09 Igt2e (1AL 11 20n° [T H ovutgy 0o°s2

m nmw”m uum. umw.nm" wnu.uw 0ot 0vto9 mm.n. 08°9¢ moan oc"ce~ ocnc~_ ooum~

L[]

M 6024 2e Lint Sivie0t 165292 vost 00709 1iioe m“.sm cou. ”“.uwm “M.MM" W“.wm :
¥ §£80°%n 2in® oqouam. 00£°1¢ 00°1 0009 ’».~. n9°2 w~ i oA 40843 $484: ;
- 000%e 10t N-ooo: mnwo-n oo.« oo.oo nn-n“ -N.nu mM“- Uutuse 00014 00°0% N
; L1042 non® 269%601 22l is 00°1 00 09 P 5o tv esn® 00%002  09°uSi  0u's§ E
i etn'n agn® tretadl 95049¢ 00*1 00%09 05¢2= 9L an gsn. oojuvz  0utusi ouist :
” SO L S R 3 S 2 A S A 81

i 699°%1e 240 s’ .
w JCERLEL 9 4491 NOY SHIAND AV SuduN] angv LY SH3IUIND  ONVITU INVal0 8 10¢l0 1y 1831 NOT 4SS 11 183

:

; (SNY1Gvy) 1SV 20NL1ONDT 00435101992 s Ojue )
3 100361L0S0°%6= & 0L INIS F
H 2ue3995816° = 0.478C3 ¥
i Coomn SSNYY  0)e36¢0inv'es = 00k i
I Su3LInvave 37Ud50 03sils g
I 1
i, o
- (SuA) 00°Glet = T EY 7
. (33¢) 00°%vo¢ ® JUNLTLIY 4
¥ (934) 0v*021 s 30NLLONDT

1 (93u) 00°0f P T LTS P A :
Wm Q34489 S1 LYHL InTOd 40 NODILYI0D

. [Te]

4 222’'s- sop® ome“¢~ osano~ oo“u oo“o. SL°Y mc”en aonu coucom oc”c» oe”mN

g Zn2tte sot’ n§0°09 tentq? 00°t 00°%0e sie1 ww.on vt oo.eow oc.eo ee.mm

% 025 11 s10°05 £05°92 00°1 oe“oo ~mn ne oyt nef” %v’002 00°0s 00252

i p02°2e 2¢n’ ¥po°0L ao-._n ooNﬁ oe.oo ~c.“ 9n 50 ~u:. oe.com oc.es oe.cm

; ten® 626209 moﬁ.,n oo.ﬂ oo.oo o~.. o_.ma ten® vorooe oc.co oo.on

. son’ $1ot0s eo2is 00°¢ 00409 L1 10°4n oan’ 99%0u2 00°05 oc.cn

i rgn® ong’ol 1L6°sE 00°t 00209 1783 om."m osn> 90’002 00tuL 00°sS

k tont 12009 0R6°se 0o’y 0009 921 20015 onn 90°002 00°va 00°s§

. gan* 210%0% 11 T3 31 00°¢t 00*09 Ls* L9°vS ¢nn 00°0v0e yo0s 00°s¢€

. IN3Iu3d 8 Ju3T NOT SHIINT 1vY SuIIN] SNPY  Av S¥IUNT 9NYII0 INT4lQ ® 370¢]@ LY 1§35 A0 4834 1YY USTy

B

E (sHylOvY) 16¥3 FANLIONDT (0e4S0902t%. =  OfwWe

B Tue390gi80 e = 04n16

: 20eJ20ne20°9 = 03800

4 Soond SSNYY Ole3nilyonss = 0Nk

f SuliInvave 370410 031414

3

B

14

¥ (S¥A) 00°'si6l s Inll

4 (930) 00°002 = 30NLILW

S (939) Ou‘v9 = 300319807

¥ (930) oy°us s 0NLIavY

&

W 438414 S1 4Vl INIOd 30 NOILYIQT

E

53

5

i

;

o . VI "
i AT RS r oS I N i B R S B i i i i A T




resans . - - . i

I
B

i :
,.w o
K Sitte tint s0e’o8 Vot 0yge st tites nin’ Ovtvoe ovluse 00'ue
5 11 ton® wngtong 00 oetye aplet RU*VS Apnt Yy'yue outyng ov'e? ”
¢ "TELL T nee’oce ve't TIRL §negt f4°¢0 1ot vwluog 590vEe ou'y?
2 119%1e innt 1nitose Vo't 0v've fut2s "0°:8 onnt veteoe 02'vse 00t
5 voo! ogn’ 128%002 00t ov’ue TN 02d'ny os’ Sytvoe outure ouvvs ‘
3 028t tin? va2toge vo't 09°0e si0at I oint 1T cvtuse M
1324 ¢e GLhe 910062 00t ov'oe netst 009 Sen’ 0y'o0¢ cutuse 00°6t E
11g%e L1gn? wi¢tun 00t (TN L) TR ¢1'eh 40 49tvoe ovlung 00°%S .
LTTRg L snetofe Vo't 69°%0% 40%s1 TS TN Oluve  00tuEZ  gu'st p
ERCE P B L) AR TSI AR LY TLH anee LY Catiel VIW anvelu 0 066 Y0 A84L A0 AB3) 191 483 4

z

(NNYLUYE) LEYE F0IAJUNDY DVedlasivi’? s OiMe
tue 40ulQ®itan o 04 nd8

tuegoulnsite e 049609

teonx KENVY QLedoeliube’y & oNm

"

Kndiinvate 130410 Gdials

AT T e £,
s T o,

T
e
FIn

&

W

1 N.
£ tSYA) Vutuiet @ 3l .
5 (934} OvPvO? = LAY .
> (Yau) Ov'opz v AdIONGY 1
< 1944) oy’ s LN E
> 2

UILdis S1 avML Lidud 4u NDBAYILY

53

it
oantie et viztoet Lhnte? o't 0atye o'yl est oluve ovtust ogtye w
Sevtie 125! ie2tumi ney'ud vo't 6usye ty'et tes? MCLT TRTT 0yt
togtge et 1520t nivtyd o' 004y subat LTI oetude ovlusl 00%se X
teot ang’ "wetoed eLitit 0ot outue Yo 1 ont oytuoe TM73! ovtus ¥
000%e e 15etvat shdtig Vo' avtoe 85440 ! outeoe  Ovtvel TR .
stelte fng IS oREt iy eo't N1 ML i vorvud TRTY ou'rt w
YT veg etztont LI 1 o't 06tge titty TN vv'uod Y 00'as 3
2te’ 2e¢! acetunt Ltodg vo't ovtue 6ster tet' tytvoe ML 0u'ut %
onotte geg’ nettolt FTCALT o't ovloe ooy 1144 vutuog ouduyl FIRE™ | )
IN$Iede # 4mot AN TETCI NS AN ETLT Qnpe LAY SutAnG  ONvIRG anvgto  #® 3104l L AFY YT IR A2 1] ISANY AT

(Mnyfovg? 1893 FUNLIURCT OVegIeniuVel 9 iy
tuegtideletes o Vi
foe 2ucten®t & 041BDY

goenx SENYY Cledadnetsy = ohn

SadiiInveve $udl0 Gdialse

. ‘E"”""N 3x 2 e, 0 4E

(euA) Vu'niel & nti
tv3ys oulvoe s Ul YY
(93u) evivei s JGnLEONOD
ty3g) 00dvy s Wl

0daild 8L avni Inlud 4 wOBEYIOD

AT sty PR Tk S e Yy TR S

£y
12

8 BN P T R ARG

ks Wk A Xt 2 4 Ky - Pod ; 2t 3
AR AT B XY T Tt A5V P s A sttt Badf a3k RS, X Lt ity &

oty BGRRER  YIst i o el



R R S

. 1LY e9n'ss 00*1 oveue to'ye ogn’® ITT vyt 00°sS
""".mn "ss. TIMY) 00°t oveoe or'ey tne’ ec”eoa 00 00°%%
f 0520 1. ogn® LI vo't 00°0e £0209 none vuiv02 byrute 00°%%
T §0@'e oent Y ISR vo't ov*oe .~.w~ isn. cc.cou oe.e. oo.ec
* 000%~ agn’ wigtoe 00 ovtve Wil o0’ Gotuee 0uty oe.cc
3 ngye tont 9ugtoe 00°1t ooneo o..ms ~ca. ce.cow oe.e_u oe.eo
H son® 1t ele'see 0ot 00409 -.r» LN oo.cea oe.c. oe.mc
4 R oun® §01°§9 0ot 00°09 IRY Ny votuod DUty 0usy9
H 90241 2unr’ 162°89 00°s 00%00 nitote [ARLT Len votvoe wivie 0004
: ICEPLET] u 4an0t NOY SadUINT 49 Salund oney 1Y Sdivl INvIIO anvgla A 3l 47 4834 MUY 4SS 19 487y
N (SHvIOVM) 1§V3 FONAIONDY OUS4RROSIENL w  DiMe
: s 04N
5 2ue3uiused®e s 017802
‘. Sosux BSNVY DIedtiSelitv®s o N
I
¢ 3u3sInvave 4410 Udbils
i
H
5
13
% (Sna) 0V'siet 8 Ata
& (930) 00°¢02 3 WNLTLY
: (220) 0v*0 s 300439509
: (930) Ouded & ALY
T,
£ 038icd 8L 4¥nL AnlUd 40 NOLATIVY
B
i
4 hon' n0L*e0S 092°5$ 00°%1 0v°ne fitsege FEAEY 1os°® vo'voe 00°0¢e 00¢s6
] 9ise vn2tes 00t 00'¢e 91%9%» 2¢' UL vigt dytuoe 00%vye 00°%6s
i q§A¢ 912'sS Vo't outon unoeds e L1y 09tvu2 00tuse o0set
- [YIA 102%09 00t 0000 stiee seoet sis? ousvoe 0uivse 0040y
4 TN 19100 00t ovtye tetuge % e 135! vol00¢ 0usuye eo.e.
- [ 11% YL vo't 0000 GG Se q.~_e 4297 ec.con ovouse ee.ec
'\ 90§° anitso Vo't ovtoe oytene te’el ~um. oc.<o~ oc.eo. eo.eo
K tast n2i'ey 00t octye 00 ne iy 02s’ 0yvo? oe.e.. oe.a.
, £56° 1 EYSIY H £01°69 00°t 00°06 stone I 11 vutvor ov'ule 00tuY
4 in3Inle LI T.LH NOY 3481 L9 SauN anpey 1Y Sedaml  INVIU vety A 0elC 1% 31830 NDY i8HY 1% 483y

(SHTIUvN) 4893 3T0439NDT1 QUe o Zesit) 8 Ogmg
tuejuinyds®es 3 04K18

toezliiveves s 04800

Qooux §ENVY  O01edudUEicL 9 Vhn

Sulsinveve 10410 Vidiag

(SHA) OQu'niol o nis
(934¢) ovtuot s WNitLY
wcucvec.c.-.
,cucvoe.ec .

UIiale 81 4"Wh ANIUE 20 NIBaYIVY

1004 5980
awngiaen

| RO

ey

T L)

>

Clartse N e e

-4

e,



£Z

A

4

X 1618

§ ingthe
< "nit2e
& 125°%1

1 000°*

% LIS

¢ 9Ug's

¢ 8112

§ s90°2
: 1IN
i)

n

3

H

-

$

b

phe

a

:

f

74

«

¢

!

;.

- 2L0'ne
3 noitie
H "’

i e91¢2e
i 000

B 0512
v 990°%e
N £29°1
} onLg
B INDIuIe
}

!

EEpb=ga)

i
{

d
s
3
L
§
3
L
s
\

r2s’
(113
288*
ong®
158"
15s°
[11%
£64%°
188°
w $M91

e16*
206°
ogne
02’
118°
L LM
0gs*
LI N
£0s°*

v $891

190°%21

NOT S¥IUINID

TN
sni®oe
FHINCL)
ent®ol
£91°00
21108
eettol
s91%00
settoS
NOT SuiND

185°%¢
$£48°95
29538
e is’oe
nog Uy
ne2* oo
1529
on2‘ee
012°¢9
AYY SuiinNl

943°6S
T1% 1]
tin'ss
00§°00
2500
asEove
the'se
452
§i2°s9
ISAN TEILH

00t
anpy

00°ve
00°09
00°09
60°%0e
00°ce
00°00
00°¢e
00%09
00°%09
1y SedaNg OINVIN

09°oe
00°ve
00°09
00°0¢
0009
00°%0e
00°09
00%00
00°0e
47 Swanl

INTING

neteL o2s8° ou'voe 09°vss 00°s%
netdL £5s° 0y*voe ovtuel 00°s%
eLsL 95° 00*vo2 0veotl 00°sS
1e%sL ons’ 00°v0e ovust 00'09
Sv'si Tes* vytuoe 00'val 00've
TIRLT nys*® 00*vo¢ ovtuil 00tue
TS LT 0y'vo¢ 0vofi 00°s9
G99l 198° 0nte0e [TALT4] [TM)
shtel 005’ 0u’o0e [TAX'2 1) [TAL1]
anvgly 8 310419 A7 1834 NOY iS4 1YY ISy

(anviUvy) LSV3 200319800

00e260EEi8%D @ 0ine
10e300iane’es s Citnlb

Tysatugvevty

s 641809

0Nn

sovun SSIIVD  Oledludwin’y

Su3iIxvuva 310416 GiLila

(SuA) 00°5iet @ nid
03U Ovtuod s JUNLILTY
(930) ovtozs s 30031980
(930) 00%¢® s WY
Usdls S ¥4 INIQd 20 NnBIYILY
£8%¢L ver'® 6p*00¢ 0nve 00°%S
i Son’ 00‘002 o0utue 00°%%S
eetuL gen® 00°00¢2 ovtuy 00us
29's¢ Sigs 'TMIT 00703 0009
tu'ny t1st 09°*voe oveue tu'oe
'ne *0s° 00'voe ovlus 00'ov
18%9L ses’ 0n°002 d60e 60°ye
€9 4e 923s° 09*uoe 0vtye 00°SY
Tt 2¢6° oQvne gutus ou’ne
oInvglG ¥ 31060 47 4831 MO ASH AT
(Snyluvy) 3593 20041ON0T  QUedRevwiL’s « Oine
tuegiing2etes 8 CLINIS
tueg2e09¥ic®t o 0180
Coonn SSNVY Otedzeiine’s s 0Nk

Sudiiinvuve $°0d16 Q3Lals

(88A) Ou'sietl s mls
(939) Cvo0e s IUNLtLY
(93u) 00tve 8 JONL19a0T
(udg) ovtve LI TLTS 93 A

034454 81 M) INJOa 0 NDIIVI0D

uo

.

R T Y P

PRIEY Y T ’*l)g-‘

E o ad

D s - .y
IR W Gt TP R e

)

4

Ay

*,




3 AT AR A L SE RIS 6 RIS Tt LR LB L AL Al de SV SRS e st B e B

Errerar e N Ty Y

S A

£

6. 2e 128 e51°uS2 292%48 00°t 00°%ye CMT? S£8° 00°v02 00*vs2 00°sS

o511 sgs! 19202 192°5s o’y 00°0e fu'es 6es° 00°y0¢2 (TECLY 00°%sS
w, (T8 o2s* 182%0¢2 992°sS 00°t 00°09 T 19 Y] 1es* (TN oo'vus2 00°sS
2 326°%- 065° Le1°%082 eel’o9 00°1 ng've 2%'oue ins’ opuoe 00°CS¢ 00°0¢
i 000°%~ tog* ¢s2'one 00209 00t 00°*0e I3 Y tas® 00°y02 ovtun2 oveve
% L3 0 0gse eretosg2 122409 00y 00'ce et pgs’ futu02 00°use 0009
+ Innty ons® s02°062 §21°se g0t 00°%0e ety 965 00°00¢ 00'vse 0059
1 (7138 8¢ 392°002 Eni'ee 00t 00°00 09°1ie 1gs° vu'uoe oveone 00°49
£ (7754 11 {4 o2s%o0t2 neilse 0ot 0v*oe aito0 (1154 0utvo¢ 00dvse [TREL)
} An3In3e ¢ gu97 NDTY SyIANT LT Sasnt anpy L0 S3IANT INYIHC anvglQ € 310410 4y 4831 NOT aS3 IS ARSI

2

kA

QRS

(SNYIGYH) ISVI F0NLIONNT OUe3F2INneSL%t 8 (JCP)
1003L1n559°%¢e & 04n1S
)

S

R

2 1yeJtuseivee V4803
w Cosun SSNVY  Ole3240080°%¢ oNn
w Su3iInvuve JI0410 Q31419
%}
i
&
H
¢
m (SuA) 0U°Siel & Inld

]
3

(934) Quv*uoR LI LY FN )
(934) 00°0n¢ ® 301439800
(9343 0vlye s 30N4349T

STALSHAN

034414 61 1¥nl inlU¢ 90 wNIL®I0T

AR

5 £55 ¢ nen® 221%061 $1s%es 00*t 00ce 0w’ 0002 00°0el 00°ss
] 2t tone voitoel 825°ss ons 00°0e Son' 0o*voe 00°ve} 00'ss
R "wote nend 920°041 #55°SS 00°t 00‘o0e oen’ 00voe ovluit 00°sS
2 601 ey’ 1g1toet »29°00 o0t 09°0e wn’ 00°%v0¢2 00%0et ovloe
% (T I) nont 0ttoet inn'ce 6ot 000y ngn® 00°0v02 ovuel 00°¢9
i1 intste FTL s10°021 31003 00°t 0008 2yr’ 00°v0¢ ovtusl 00°0¢
g LIt »0§° NI nscise 00°1 00°0e Sus* 90°00¢ (TS 00°se
i v20’e £0s°* 021091 995 50 vo't 00°ne fos® 00°voR ovluel 0G°%9
i e00°% (e 0% 600004t T8E 1) o't ov*oe 10§ 00*uo2 outuei 00°49
|3 183u3e LIFLL) NUY SuIiND v SwN aney 11y SuNT ONYIW0 anvVglG A 3706 4 4831 N0I 483 [RANIEN

(SNYIUYY) A8Y3 40119807 OUe30098E4°2 s Oineg
10049L9020°% = s 0.INI6

]

]

tve 35 0822°% 047809
Saomn SENYD  0le30d2vuse’y NN

fu3.Invave 370630 091119

Hl

ReTiN

. (SWA) 00°siel = s
(9340) 0v°vo¢ s 30N411
(99u) 00°0ul s 300419800
(930) 0vve s FUNLTLYT

rals

H

034414 €3 svnl Inlue 40 wNTLvI0T

resaoy ™ g ¥
XA 8

¢

% ER

K yg St A Lo

%% 247 i NG N
EFHAR RS TR L 4A s o

A.K.ev
3 st S 43 5N Lk ?

. .}2\, . 4¢.‘n~v 4A‘...Jav;......x>..-,f: ‘<. .- f .
i s e B R e S e
L -




3
A

i 2ty 592° cretot 0vn s o't 09°*00 $1'%2e  98'e9e  ny2° outuve  ou'ul 008§ o
3 19¢°s 852° ong® P§S'55e 00°t 0v*09 18%02°  8if9e  mge* 0e'002  0u'g 0o'efe :
& 195°%) 1s2° 10ntoes £09°¢Se 0ot notee TS 19409 §92’ vgtyue 0vtyle 00°58e
Y eeg? (X144 292%0t eis’use 00°% 00°%09 ve e rUtEQe c2® 0w voe [TA'3} potose
4 000° 1q2¢ ong® GE9°0Se vo't ov'oe 92°y2» SU°09e te2* 00°v02 o'y 00°0Se .
Sy 9510 tg2 wietuss 134°0Se w0l 0ote 194Q2. 65°6Ge one’ Vutuue ovlule tytute 3
ik 20249« $12° ph2tot 649°82e 00 00°09 1212 01°e5e wse' 0v®uog 0vlyt 00%c2= N
i 2iL e qe2e L9g? 854442 601 5009 £9°52e W oqe in2* 0g*yle 00%v Oulgd~ -
K B00%; e LI LLL 131 959 °62 00 00°%¢9 90°'s2« nY*¢Se g2 Vutuue ov'ota 0g*y2e K
.m ICE R EEL 4 3Nt NOT RaAal LYY Sedind angy LIy Be3in]  INvVIIG 2 valC w FI0«l0G 4v 4$4L NOT sS4 LYY sy m
VR -
¥ Ny
i i
% (Snviuvy) 1Sv3 30041980 10egfuilen’s s Ofue 4
It tue3astiol®oe s 0L INIS 8
5 lued®ivefe’s ¢ 041802 \x.
i Eeowx SSNYY  Ciel0efEWV'e = 0N A
% SudiInvuve 90410 0444l :
i :
(684) 0v'Siel s ;
(u30) Ov*yoe LI [T1FS Pl )
{Y34) 000 % JOniLON0T
(Y3¢) 00%0Se . WNIv

{ 012 ST 4L Inlie 1w NDTITIYT

1 P
W 5
; 0%6's Lz2! 1e101g SR tega Vot o0v*oe 62°g= LI 102* 00002 0btose 00%eS=

4 02942 £52¢ 880°00¢ SEe%9n 00°t 00%0w 05°2e futese o2’ Vytooe 00°yo~ 00 sEe

A nintge L2 486492 059%95e 20°t 00¢ge 0g 65°5%e a5t 00%v0¢ 00tuyse 06°8S~

3 20042 122* a1&%n1g 0votes- 00°%% tvtoe 01%ge oviede L22° 00°v0e 0utyse 00%0ge

g 000°%e ga2* 801%09¢ ve1'2¢e 00t 00%0se LI no'L2e s22° 0y*e02 0veyes 0utus~

< G oG ng2 196°642 214 25e 901 0eto0 o2’ 19%.2= see’ 0y*00g 0L 00%0se

! 98¢ ie o2t e92°01¢ *sti2e 00t 00%0e 00°%ge s2'02e 002 votoua 0utyge 00°§2=

s $65%%e g2 spi®y0g 190492 00t 00°00 85t2n Vitele s12¢ 00°%v0e Qutyee 0042~

X SOt*ge ng2® 96 en2 $01%g2ea 90°t 00°¢9 A2t quigle si2’ 0uteve ALYE 0082~

1 INIJNIe W 3T NOT SHINL  UYT SeTiN] ALY LY SEFUNT INVIN ONYalu B 3010 1Y 4833 MY aSAL gvY 46y

¢

m

: (BnrlQve) 2573 JONLIONDY  Ove39n2uSe’ | Olug

e
- 10e425eun9ee » OLINIS
% 1024000109%2 & 031502
X Eoeuxn SNV Oleduuiviv®e 4™
$ SuiLInvave 470410 Osisls
(SnA) OQu'siet s Inls
(y3y) 00°%eo0e LI TR VY Yl
] (93u) 0009 5 300411907
(93u) 0v'vse 3 uNiIVY
i Qhls $1 4vni inlug 90 NOEIYIYI
¥
>
.I?
i
&
3

% A

SEEAEREENR DL G st Y )




JRUARY

e

RN NORAR TS

I

1\

v

ETR 3 W R R e B T

R

Trl WP e T T 3, RV ST WA DR e S FUNL A 4 W e A n e YE AT« DTN N g

- V-
VR

YA AR A ARl

)

QI FARTRT PPN

2

A%

bt

L

I,

),

b2

960 285° £56°021 005°sSe 00°3) 00°%09 (T4 ] 0L%L9e 248° votove ootvsi 00°sSe
[E 304 158 YY1 qen’sfe 00°t 00°09 L0° 20°(9e ngs* 09°v0¢ ovte2i 00Ut
(1144} L1134 oot 005°s§e 00t 00°0e §2°%ne 1L%¢9e 2ss’ 00°v02 00°uls Outese
LIARZY t2s* 250021 905°0€ g0t 00°ve Lo ce'59e 92s° 00°voe ovtust 00°vse
000°%e L2s8° YN 1A 165°08 vo°t 00°0e .0 01’09 tes’ 00*002 ovtu2t 00°use
224 22s* w001t Sestute 00t ovtoe 99°ge T 92s* 00°00¢ vototl 00°yse
401%e sen’ 0s6%e2t v0Lty2e 003 00°09 ’9's 6i'p5e Sor’ ugtuue ovtugi 00°62e
%1te 108 YN 1! 204°GS2e 90°t 0009 so° Gu*o9e 00%* votuoR 00'vet 00442
o060 (TSN er0®ctt 80L°52e oot 0000 95 °%fe t19%0Se TS M 00°%00¢ LA R N 00°see
INIIudd FIFLL} NOY SwNT LV SalIN] gngy 17y SHAINT  ONYVIIU aNvglg #® 1dlQ Ay 1838 wNDT 4SS v 489

(SNYIOVE) L1SY3 FUNLILIONDT OVejd0RlioV'2 = OlHa b
tuegelenivtee s 0;N1S
10 3nyOyni®2 e V3UD

Eosun §SNVY O0le3T99LSEi% = onNm J

s

su3iInvave 370410 J3111 9 '

.z

Yol e
(1 200 PR Sk acaa AR 3 o

(SBA) 00°Siet s ETD 8
(934) 00°00¢ s NN
(93U) 00025 s 30NLI3NOY
(930) 0v®0fe 8 0NLITVY .
7
034414 S1 avnl InI0@ 40 NDLLYIQD &
[+ <] &
w 3
429°5e nine engoL 9Ensse 00°1 0009 20%42e  as'y9e ON 00%002  ov'uL 00°58
2152 LN 9L5°00 900°Ste 00°1 00°ye ML ne'nie oys'® v0°002 00¢0e 00°5S= ;
fg2°0t 2§’ £Sn°08 145°5€e 00*t ovtoe (Y3Z 4 1 quto9e (TY 2 00%002 00v°0% 00°sf~ .
LIS non® otgcoL 225°0€ 00°t nvo9 92 g2’noe (7134 00°00¢ 00°02 00°%0fe
(1344 CTTREL) 168°%0S= 00°y 00°0e nglole fe'09e ess’ 0u*u0Q oveue 00°vie )
o2¢° 1entos YOI vo't ov®oe 09%0ge n0%Ge tag® 00°002 ov®os 00°0Se
Sef "’ 12€°%0¢ n29°52e g0t 00°0e g lne 65°09e L8§° 00°00¢ 00°ue 00°s2e b
(11 44 LI LA L) 204G 00°t 00°ve 1842 g0t vse tog’ Gu®ouoe ovtuve ovesle B/
(315 sen®0S gou‘°S2e o0t 00°09 £9'92e 14°2Se ges’ 00°*voe Gous 0052
INIJne 9 4491 NOT SHIINT LYY Sadund ange 11v SuiN]l  INVIU aNVglU A I0alC 4v 1831 N0 aSHl IS ARNY L 1Y 3
(SNYIQvyY) 16%3 30NLIIONOT 00e381140vee2 = O)va
10030459S0%ye & 01INIS i
Tue3gaui®®®s s 041503 b
Coonn §SNVY Olegonies9’y = 0Nk {
SHILINVEYY 370410 041114 R
4
i
(S8A) 00°niet = Inls
(934) 00°002 & 3JQMITLYY ¢
(930) 00°%0e s 30041980 )
(93u) 00°vEe [ ['LTS ¥3 A :
£

034d1d §1 4vHi INIUE 40 NN EVIVT




11 24
Swo°
42142
oo
000°%e
086°1le
SEpt’
112°%
2letle
INFINId

&

WS e

%0

3}

AR L Sl

928°1
i1g®
08Q°%e
(YY)
000°
e£2°%te
0g2%t
060°=
pSEtle
INIJud

A

310
69f°
(TS
tes’
ing®
(118
ols*
L25*
(1194
9 1491

son®
non®
f0s*
sgn®
osn®
[ 780
ine
2gn?®
tgn®
L IFLL)

919°%n2

NOY SHIIN]

S02°e91

NOT Sniint

n2i'ece
910°9€e
024°SSe
208° 1€~
M2t ige
9ilige
184°92e
$95°92
095°92
477 SN

L1781
190°5€a
L1E9°5%e
£69°0€e
619°0€e
854°%0€e
04L0°92e
296°52e
L06°S2e
4vY Sa3NG

00°1
00°t
00°%t
00°t
0ot
00°t
00°%
vo°'t
00°¢2
anry

00°0e
00°09
00°%¢9
00°09
00°0e
00°00
00°0e
00°%e
0009
1 BeIanl

00°09
00°09
00%0e
00%¢9
00°09
00°0e
00°09
00%0e
60°09
17y Sa3uN]

3INV3II0

[ 7323}
el
08°51
L0971
90'9et
setol
69°s1
61°st
TN
aNvINW

06°'sme 0st* 0p°¢02 o0tuse 00°Sfe
29°G0e. 048 ogtuee [T 00%gte
15°16Ge ige’ [ TR H] ooty 00°%%>
5%t a5¢° 00*v02 09°'0s2 00°0t>
22 Log?® 0u*yoR 00%002 00%0€e
L9°sve (1S % 0utuoe 00%ug 00%0fe
fu28e Lig® 00°9002 ogluse 0002~
jv9se 9e¢’ optoo02 oveor 00°s2e
19%Se L5 00°00¢2 00%vge 060°52e
ANVgIu 8 310410 317Iv 4631 w0 1S3 IS ARY S

(SNYIQwy) 18¥3 IANLIONDT 0Q063IE504E8°2 = Ofwe

3023408409 00 8 OLININ

1003 w2iC9%2 <o 0LI802

Sovun SSNVS  O5e3eifLSe*s = (31

Su3linvave 370410 O313t4

ISHA) 00°SLlet = Inld

(934) 00°00¢ s FONLTILV

(934) 00°%0e? s 3003198010

(93Q) 0U*07e LI L FS #8 A

Q34434 §1 a¥nl in10d 40 nNOILEYILY
12%L5e 2¢0* 0p®y02 [TMTY] [T
0 eSe agn® on*v02 00°091 00°5te
60 i%e eon® 00°002 60°%0L oo*ste
Gn ' eSe snp’ 00002 00'uvel ' 00%0S~
96 nse 6%’ [T 00°091 0%ys-
ve*LSe F 7% M 00°00¢ [ TAL' TR 2000€
cU*Lhe gin® 09°%002 00°058 00°52=
{¥°ete 2¢n® 60%¢02 0coet 00%g2=
9§ *2%e Son* 00%002 [T} 00%42e

Invgl0 6 31ngla 47v 1832 w0 iS4 ISANS IS

TR IV B
P

. o

ok aaas

59

(Shviuvy) £Sv3 00LI3N0T 004 Je¥L0E2*2 8 OlNg
tuedldlulvioe s 0416
t0es9stp1n®e = 011802

gvoux S8NVYS CledOnie®i®y L™ .

Su3iInveve 370410 G4l .

(SeA) 00°Clol = ETI DY *
(330 00'uoe s IOMTLYY
{33Q) 00%eet = 30nii9NDI .
(930) 00*uSe [ IR I ITS ¥L A

Qiills €1 avui inlUe 40 NDELYINTY




VIO SR RN TR AAXDETIM AL T TN F VT N S RN e L T

S R TR ARl aeas il

™

Rl

7T

e

>

3. LY A

K

AT LT

A

B L N IAITC TR P

AN AN

A AT

AR

"W
Y]

IN3IINe

ICEBED]

[ 11 84
0gt’
tes?
Les°
12¢°
[ 2894
gog®
Le2*
ne2’
8 snot

to¢°

g18¢

1§ 4 3
9 Ju9?

e0m* 0SS
NOY Su3iNI

NOY Sw3iNg

e ’gQe
125°59e
99559«
095°00e
029°09e
9L9°00e
§e8°5Se
952055
§509°5Se
197 SuuNl

95459
60L°59e
§99°69n
209°09e
ngto9e
264°00
990°9Se

s10°9Ge

150°5Se

1v7 Sy3diNg

00t
001
00t
00°s
oot
oot
oot
00t
20°t
aney

00%t
00°t
00°t
00°t
00°t
00°t
00°t
00t
00°t
anpy

TS

00°09
00°0e
00%0e
00°09
00°09
00%ce
00°09
00°09
ovo9
IR LR TUM

00°09
060°%09
0009
00°0e
00°%00
0009
0009
00°09
00°09
1v Suaunt

L2%y2e
Tnog2e
Le'gtle
agls2e
26° 12
notite
Se't2e
g0°02e
26°Ste
9NvI30

L1s°
ee'1t
I3}
Lo"s
021t
LE09t
$9°s
oeot
Snest
ANVII0

1099
20°59e
Gu°i9e
16°29%
0£°%19e
28°6Se
01°aSe=
g1°45
$0°4Se
aNv 410

(snv1Qvy) L6¥3 FONIIONOT 00430021€58°2 =
tve3isenilee =
Toe3cunesL®s s 047802
Soanxn SSNVY 01036026006°S =

n9°gSe
n2°eSe
61°09e
Se°§Se
16 nSe
64°5Se
[T L
1£°%0ne
19°0Se
anvdlyu

(1%
i85°
2¢¢’
T
12’
S’
218°
rot*®
[TY A
8 310alQ

T N e

00°002
00002
00'vo0e
00°v02
op*uoe
00°vo02
00°002
00°voe
00°%002

: LY

oo*ot
([ TA]
00%0te
00°ut
ov'o
00%vie
ouot
00%
0vvle

4v 4831 NOD US3L

SuIL3Invuvd 3Weala G31414

00°99=
00°s9e
00°99e
00°09e
00°09=
00°09e
00°455e
00°4Se
00°%95e
1v1 183,

B E )
01INIS

0w

(BuA) OU'SL6Tl = Inls
(93u) 0U°v0e s 3JQNLILY
(930) 000 s 300419801
(930) 00°u0e L I [1F® ¥8 &)
034414 SI 4¥HL In10d 40 NOLAYIUT
(=]
[Te}
19f° 00%002 00°%0Se 00°59e
[ TT% 09°y0e 00°09s 00°59= “
99t ° 00°v02 00%0Le 00°59~
ong® 0u*o02 00°uge 00°u9- B
Ens® 0o'002 00°09e 00°09~ o
i’ vytuoR 00°0Le 0009
o15° 00°002 00°yuSe 00°9%~ e
f2¢8° 09*o002 0¢*09e 0045
ges’ 00°002 ovtuye 00?55 )
A 310dIa 47 4831 NOO 4831 1vd 1S g
! i
(SNYIQVY) 16Y3 30NIIINDT  00¢3neS99n°2 =2 OlHe -
102390€5006°9« 3 0LNIS i
1003945895 °0 = 047800 hu
Seown SENVD  014208599v°e = 0N by
e
Su3idnvave 4706410 0313514 -
g
-
(S¥A) 00°Slet = Iuld
(930) 00%002 « 3JGNLLLTY '
(93Q) O0u'u9e & 3aNLI9uN1 .
(930) 00°09, = 3JyNitivI 3

Q31414 1 avnd Llue 40 NOLLYIUI

P T TN WO ) fekin

(0] A K PYr  B e

ey
T 2 1A

2, at




51

LT
5 2nge2
§65°%e
000°%e
et2't
004 (e
[T Y]
go02°
IN3Jad

bt

s

' H

IRARY;

lat S 2L

SN

S

L

SRS

(11 2g 1
ingte
[T734)
Sit'ne
000°
s€2%n
S99t
(1234
eL2'e
ICFRLED]

R SOr e A A Rt LA A

i,

Pﬁ?ﬁﬁ?@ﬁ‘:ﬁ

b

600°
109
Les’
219°
no6*
065
609°
§00°
066
v Ju9l

ser®
sent
92nt
fun
Lgnt
gon’®
ten®
o2nt
205°

A 4891

100°0€1
set’o21
ong®ott
nlo®o€t
LTI T
952011
se0°0¢€t
9ni 028
922%011
NDY S¥IUNT

T MY
n96°09
£20°18
Lol
sretos
L06°0%
269°02
T£L%09
1£0°0%

NOT S¥ILIN]

1606°09«
900°4e
$§20°69e
150°09e
090°%09e
140°09e
§01°GRe
§11°G5e
251°%4Se
ISAN YLD

n151°69e
n22°69e
£0§°59e
£12%09e
LN2°0%e
§LE°09
SL2°6Se
955 * 95
050 °5Se

1497 SyNd

00°*3
00°t
o0t
00t
00°t
00t
00°t
00°t
00°s
angey

00t
00t
o't
o't
00°1
00°t
00°t
oot
oot
anpy

sadiresuh sags BEARLL b

00%ve fo'nee Retuie 019° Guy0R 000t 00°49e
00°09 20°gQe S1'94e 999° 00°002 00°v2s 00°49=
00tve 9oy 10°nys 10’ 0v'uoe 00%uts 00°49e
00°09 Le°55e 10%¢9= @09° ov°002 0u°osy 00°09~
00°09 Le°§se feogRe r09° 00°00¢ (TR 3 00°09e
00°%39 oL%95 10°s4us 965° 0p*oo0e oveoti 0009
oveoe 15% 18- 0ynye £09° o0o*voe oo‘vst 0u*eSe %
00°09 no9ge ef’sue 605° 00°v0¢ oocv2l 00°55 .
00°09 GE'one  20%iNe 165° 00°002  Ou®uli 00°85e ¢
17y SuIINI  Yn¥IIO INVgla @ 310410 1v L1841 NOD 4838 vl s N
b
(SNYIUYN) L8¥3 JONLIONOT 00e3enEulnt2 = Olne ¥
tusgtuli20% e s 04NIS
tue3528208°n s 0471803
Sosux SSNVY 01030L0909°¢ s 0NN
Su3i3Invave 370410 O3i4ls
(SyA) 00°Sietl = Iinls
(934) 00°002 s UNLLILW
(93u) 00°025 s 3FONLIONOD
(93qQ) 00%09e s 0NLILvY
Q34454 SI 4¥Ynd in10d 40U NOLLYIOD
4
©
0v'oe 80429 ov'ile 20 0o*002 00°9s 00°59=
00°09 $9°09e 12%69e gon’ 00°%002 0w'us 00°59"
00°ve 65 'nse Lt 99e sgot 00°002 00°vs 00°%9~
00°09 £5°00e n8%0Le o’ 00°00¢ [ TAX'Y) 00°09=
0009 0£°5Ge on® .9 TN vu*ooe 00°00 00°v9e
00°0% §0°0Ge 20°n9e ozn® 0v®002 00°0% 00°09~
00°09 sgtnge 1a%y9e oo’ 0v°vo0e 00*ve 00¢s5"
no°oe SL0Ge L1°g%e sen’ 0v®002 oveue 00055
00°%0e g 9ne $4% 19 un® 00002 00°vS 00°S$Se
L1y SuIAND INVIIU ONYgIa 8 20610 ATv 1831 N0 4834 (VY 1§
(SNYIUVE) 16V 30N1IUNOT O0e36LLLOP°2 = [ 3P
10=300069L0%ge & 0LINIS
1023506008°S 8 041602
Seond SSNYY 0103010480°L = [‘ITY
Su31InvaYe IWgI0 Q34419 .
v
Pk
(SuA) 0U°siet = Inld _ i
(930) 00°%°v02 = 3J0NLIsTY 5
(930) 00°%09 = 36N119801
(930) 00°C% 3 3gNiIv7

oS4 gAY pae

Q31444 1 4vHl inlud S0 nNlLvIOT

y vv,z.,-uu,.:\r. ik Pocd

/A
L B A L I L wiicer ] el
SRS e TR A4 . e

-



: ten® sidlene S65°59e 00°1 00°09 R2°L8 £9%49e sy’ 00°002 00*us2 K
206° 212t et nELisoe oot 0009 91'2n 11009 108’ 00°'v02 00002 A

22s° 202%622 §42°59e 00°t 00°09 2690 T fis? 00°002 00°ug2 .

osn* ong e Sint09e 00t 00°ge Se'e¢ 2vinos ten® vetuo 00°0s2 =

LN 256 %082 400°00e 00°% 00°09 00°9¢ 20°%49- ngn’ 00°v02 ovtun2 -

$0§* se8%e22 fogtoo. 00°1 00°09 L6°¢n 08%69= oo’ 00°002 outose -

agn’ s98°en2 195°GSe 00°1 00‘ce ' 1g 2utiee oge’® 00002 00°%0%2 A

o3n® o68°052 een'gSe 00°1 00°09 29°%ng Le°E9e son® 00°v02 00%0ne ;

L 1] A s2n'p22 9in’gse 00°1 0009 00°%g¢ 15°99- tegn* 00°302 00'0§2 E

INIIuId % dnot NOT Su3IND  LvY Swdinl anpv LIy SWIIND  ONYIN OnvelQ @& 310¢10 47v 4831 nNOT 4830 ISARRY k1Y {

_ (SNYIAvY) LSY3 JA0L19N0DT 0VeAE2Re90°2 & (3T
1023En1051%= 3 0LINIG 5
toe3gi20E0° s 041803 .
‘ Cosnn SSNVS  01040§S002%8 = 0N :

Su3LiInvuve 570450 031114 K

. (85A) 00°%4el = Inld '
(93q) Oov*o002 s 3UN43LWY
(93Q) 000w s 30N419n0° ;
(930) 00*00e s 3004147

0344134 S1 1vul INIUG 40 NOLLVIOD

oy
©
[ 1184 YL Inga0l I (138 00°00 98°0s tv’yle 295° 00°002 00°0s%
st 065 S09°4213 821°g0e 00°t 0000 tntes Y8 L L) Tes® 00’002 00°0¢3
£R0°%e YL o /9°g01 201°g9e 00°3} 00°0¢ £2°ss 01°29e 665’ 00°002 00°%0ss
12¢* 695° 209°603 9t2%00e 90°'t 00°0e e2%en 08°9Le 048" 00%voe 00%ve1
, 000°%e 195 IMYS] §91°09e 00y 00°0e Rsten 2n'gle 196’ 00°002 00°001 .
q 955 e fes* 120%91 955°00e vo't 00°09 ngtn 2% e cwa’ ou®oue 00°048
92 §66°¢ 0nete9l 042*5Ge 00°% 00°0e L1%eg altote 955° 00°v02 00%vet
L2t ges* f69%¢st §n2°GGe o0t ovloe 95%s¢ 02°9Le 69s° 00°002 00%0e3
m Sig % 19s° 054091 912°GSe o't 00°0e (18411 10%9Le 61s* 00°vo02 00°041
ILERLED] 9 snol NOT SHIIND  4vY Ca3iNG anrv 177 S¥IIND ONYIFO aInYgIQ A 30gl0 4Iv 4831 w0 4€3% L¥Y A8
w
(SNVIUYY) 1873 JUNLLIONOT 00e4500182°2 e  OlNMg
1023596009 °% e = 01 INIS
tUe3lw2sus’s = 041602 !
Cosun §SNVY  0Fe3IEE901L%Q = 0nn .
ﬁ SuIiInvuve 310410 924484 ;

(SHA) 00°Sset o Inls
(920) 00°002 = 3ANLILWY ;o
{930) 00°%09% 8 30n419500
(930Q) 00°09» =& 3JUMLILVY

uIsbld $1 4vnl LnlUe du NOTEYINT

NI e



3

¥

§

3 . . sace 0 006° 00002 00°%¢ 0y0e~

1 etisge s2s* Le2’ose ane’sgs vo°t 0009 0L%¢S 'Y3 .

, fTlige s2s* 262%088 M9ete 00°t oo"oa ohno~. ohnns. oom“ uene”~ ““ncuo “a.unu

f fl1¢a s2s* 162°0S1 onelee 00°s 00509 oL%ele sLigLe 605° 0tv02 .c_ v? o

44 1S0°%e nen® n2e’2! STEsee 00°1 00°09 08 nge 02 iLe ron’ 002002 0vto oo.ma.

¢ 000°%e 2e0° 00g°2 L5050 00°t 00°09 ~eno~. LetuLe LTI “e.cou ”e.c¢. oo.wn.

% n0%e Ten® 195°1s¢ LOn°S9e 00°s 00°0¢ 22%t. SL*qle ter %002 0l 00

3 0wt oons $0s° 1t ito0ee 00°1 0009 o1%ise  tn'gee  9p° 09%002 000 00*0ve

5 [ TY34 Y "0’ sets (111 1 00°s 0o0°0e "5 2~ no"sc- npa“ ooueo~ oo.e oe.en.

¥ e90°¢ ngot 919°0S% IMID 00°t 00°09 ggisSte e’ L9 tie ne 00e 00 o_w ooJca.u

% INI234  § SNOT  NOOY SNIIND LV SpIINL oNPY  Av S¥IUINDI InvIC aNVgIa @ 310610  4v 4834 WOV 4§31 ¥ 4STy

<

z

]

3 (Snvluvw) 1§v3 FONIIONDT 00449 iS29°2 = Olng

w 1023002009 °%ys & 04 NIS

¥ 1004085426 = 047803

% Eoonn S0V 01630eN20U°y & 0NN

X

w Su7iInvave 40410 031sls

i

s

g

nw

: (SwA) Ou'Siel = F N

; (93u) 00°v0Q s qunalsiy

m (934) 00°v s 30N419807

2 (9349) 0v'swe = JUNLILVY

»h,

: 031414 §1 AVML INIOG 20 wNI4¥I0T

¢

M . [ ] L]

% 109°te s2s* etLent 059°40e 00°t 00°09 2L%1 90 nie s’ 00°002 00°0ge 00°00"

¥ L09°te s25° Loent 059°60e 00t 00°00 ~»no~ oouaha 1182 00%002 co"eo. oe”oo.

3 s25° 914%01 059°%e6= 00°1 00%09 2465 90'nLe Lis? 00°002 coloze 002vee

£ 9e0* 150°90€ 00n°sge 00°1 00209 o1¢! 10%1Le TN uto02 00¢0se 00°sue

5 005 neitLe? 025°S9e 00°1 00°0e Lets2 92! 1L o0s? 00tu0e outoes 004s0=

T n0S* s€1ee2 (IS g1 D) 00°t 00°09 .n.ua 9% 1L 205+ ac.ou~ oo.euo 00769

7 qont 102°60¢ 1en°00e J0°s 0009 2¢°st 0’19 LN oe.eo~ 00°05e 00t09.

E 2 ss9°ee2 son®oge oo0°t 0009 si*s2 o—.oo. _ca. oe.oc~ oc.coo oo.eoo
ogn® 925°992 QoOn®oge 30t 00%ve noeis 7449 nyt 00°402 00°0GLm 00°0ye

iNIJu3d 8 2491 NOT SuIINT  Lv SuIINI angy 47 S¥3LINDI  9INVII0 9INV¢10 & 310«l0 47v 1831 NDT 4S3L 491 183

AR

.

4 (SNYIUVY) L8V3 200LIINOY  0043SL0E19°2 e Oine
3 1003080589%¢e s 04 INIG
w luegestose’sr = 017800
% Ceonn SENYD 0163045001°%8 = onm

<X

Su3iInvuvg 370410 031414

e

MEarcl

&

(S¥A) 00°i5% = Inls
(93u) 00°002 s 300111
s
 §

aiidend AS LR

(93Q) 00°09e 3ONL19NL)
(930) 00°%0e 3001147

34414 S1 2vul InNI0d 40 NOELYI0T

LR N

63

zxu::n
"




k1

Kl L o P

3

1%

0

2001 G2s®
% 20n°t 625
i 20m°t §2%°¢

0s6?
g L0S
s tns®
? s
% 995°
£ 9ss*
< iN3Jy3d 9 su9l
.
:
%
£
A
4
s
2
m
3
£
S

A

ointle §2s?
olntts s2s*
oin’le 32s°
vonte 22s8*
000%e qels’
29 0ts*
Lss* [ 313
"ee°s £08*
9°2L°2 200°

ST BRSSPI I IR A AR AR R AT e LI R R TR AL LA S A

,
o
)

<

INIJuId 8 89!

ofo0teont
650%00}
of0%ens
se1ist
sLLt2t
s2gtatt
g6s°08
vev®olt
9911t
NG SHIiNT

121081
j21%0s¢
t21%058
0s0°%aL
L1y
02208
IND
g21'2%
ani'zs
NOY S»3IuNI

£99°%68e
£59°%6ne
£59°00e
LELnge
eSL nge
9L g
YL
ote’ele
909'sLe
ISARTEIL)

119°s0e
1n9°08e
109°¢0e
oee’nee
I00°50e
§01°5ge
650°00e
201°%00e
991°09
IS AN TEILH

00°t
00t
0o0°t
co°t
ot
00°s
oot
00°t
oot
anpy

00°t
o0t
00°y
00°?
00°%
00°1
00t
03°t
00°s
ainey

00°0e
00°09
00°09
00°09
00°09
00%0e
00’09
00°09
00°09
1y S43U1n]

00°09
00%09
00°00
00%0e
00°09
00°00
06°09
09°0e
00°09
1y SHM3IINE

TR R SINUAINE RS Bba 0122 2 A RE AR P L X Sy s e LR, A S e N G i

96'091e
96°0S1e
9p°unie
05°%Ste

ont2gle
L4008t
20°921ie
9nNvYI30

2i%09°
9000
99°sl-
0o~
tntige
0gtile
$e%29-
oncgle
25°n0Qe
INvIEC0

PARIANPAL

Invg¢l0

(SNVIQvy) A8Y3 I0NLIINOT

99°g e
9 Le
09°gLe
%W5iLn
2ntsLe
vl
op'giLe
LI
0L'iLe
24v4qld

(SnuviQvy) i8Sv3 Q04 19N0D

L

A LML S E b AR P i

R

2¢s°
2gs°
25s°
ons’
s’
sps®
19s8°
11 %
555°

IV SR WA T b it

VAR, INTIIIT G AN e

n!tt. - §Ead g DY gt

5

et s . s

00°v0¢ ou®usi 00°08e
00°vo2 00°021 00°06e W
00°v0e ovluly 00°06e :&
00*voe 00°0K1 00°S0e ;
00°002 00%02¢ 00°Sde
00°002 00°%vit 0v°g0e .
0g*voe outuss 00%vie .
ovcooe [I'AL'T ) 00°VUe :
e 00*voe oututi 00°Vwe e
8 370610 LV 4831 NOT 4831 4V LSUY w
Oveasi2ioweg s [ 3CT ] h
TUe3GLNP0L°Ge 8 04 INIS
10=23089226° ¢ 04,402
Soonn SENVD  0103509584°%9 = CNm

{15
418’
i1s°
o1s°
91s°*
£is°
91s*
21s°
s0s°

SudlInvuve 470410 C3ialy

(SHA) 00°8L0t » Inls
(930) 00°002 = 3JANAILTY k:
(93¢) o0v*ves s 30NL19N0
(930) 00°60e & 300414V7 F
G3L4T4 B1 AvMl LNIUG 4U NOTLYIOT 3
00°0v0¢ 00°vs 00°06"
00°002 00°ce 00°0ee
00°v02 00°0% 00°06"
00°vo2 00°%0¢L 00°s9"
0vvo2 00°0e 00°gue
00’002 00°¢s 00°sue
00°vo0e 00°ug 00°09e
00°v02 0v°oe 00089
0v*coe 00'vs 00°09e
& 3M0al0 4V 1833 NOY 1831 LVY ISy

Su34Invyve 3Wel0 031114

(S8A)
(230)
(33u)
(330)

Q34414 €1 4VMl ANI0OE 40 kOELIVIOD

RO as
TS whapre gt Tataha

s 12neg T BN B L it o
kst v s ma Sph Ll i 2 e R b

OVe3VTIOEY'E = OIng
1ue32w 1929y & 01INIS
10e366S¥SU°S & 041802
Eooun SSNV9 01¢329%ni'%y = 0w '

00°ss0t
ovvoe
oveue
0v°s0e

Inli
s 00411
8 300319071
s F0N31197

s =y
3 ALY AT AL E O 1 AR B b3 1 Loy oty ./..v




z T Tt L e S S et iairat ot = E oA o S e o s L A i cn i A i LACTSmcery N S MM IO CI MR T O WO PR ST A T PO v,
I 43

s

Fe
¥ L
: w3lWund 4831 40 UNJ j
3 10€°8 s2s* lastent 199448 0ot 00°%09 6L8d 95°nsL= N 0o0°voe 00052 00°ve- g
e 11138} s2s* teLtent 199°c0e 00°t 00°09 6L'e0 9s’nie 255’ 00°v02 00°%00¢ 00°0se -
£ 105t s2s’ teLtent 00t 00°09 12%1e 95 0L 25s) Q0002 00*ose 00°06e .
& 1112 s2s’ 0S0°9m2 601°S0e 00°t 000e 62°0L ni'sie LS 00°002 00’vs2 00°5%0e .
? 000°%e 0gs* $60°982 an0°sge 00°t 00°0e 986l 92l onm“ 00°%00¢ 00002 00°58" #
LS. s€S* tes nge 00°t 00°09 T3] eL'wie ££S 00°v02 ovtosge 00°s8e . :
intte 02s* t4t1%09e 00°t 0009 2L°29 en'dLe 1IN 00°002 00°0s2 00°Cee
3138 0gs* 0lt%0ge 00°t 00*oe Lot en'gLe s2s° 00%vo02 00*0ne 00°09e
195%1e ons*® 050°00e 00°t 0009 65°0@ £$nie 255’ 00*v02 00°cs2 00°0@e )
NI 9 49l NDY SuIINT 1V SwdINI anpy 1y SwIANI 9ONVIIU ANV4IQO 6§ 30610 4y 1834 nNOY 483 191 189 -

(SNYIQvy) 48v3 JONLEANOT 0043MU0965°2 = OlHd
10236025540 8 04418

10e325055¥°y = 04800

Coopn 8SNYY 0fe32€0562°'y 0Nn

Su3iInvave 370410 Q3lLls

(SuA) 00°%iel = Imla
(930) 0c*voR s JUNATLY
(93U) outune s 300419n07
(930) 00°S8e 8 JUNLILYY

031414 S5 svnL InlOd 40 NOBAYIDT

65

§28° vs2tent 19940~ 00°1 00°0e s2'vsl 0e'nie 33N 00°¢02 00°vet 00°coe

625* 062%ent L99°%40e 00°t 00%09 s2%unt 0v'nse '3 00052 00091 00%use

s2%° 062%9t 199%s0e 00°t 00%09 s2'951 ou'nie 6§S°* 00°v02 00021

168 229° 193 L09°nge vo't 00°ve o2%ist 99°9Le tgs® 0pv002 60%061

£55° tht*eet (Y¥RE T 1 00°t 00*oe ngo2nt Wit fss’ 00°v0 00%oel 00°Sée

ngse 1oLt pSL'nge 00°%t 00°ve st*nei oLl L3N oy®00Q ovcust 00°sqe

045° 1T 1] 499°%0te 00°t 00°00 se'i2l is°eLe oes* 00°002 00°vet 00‘vge

s 006t L5e'ele 00°s 00°09 13111 §5%0Le LT 00°002 00091 00°00"

248° nEte9 nivele 00°t 00°0@ ogegni fe'ele 19s° tu*vo2 00°0L1 00°00e :

ILERLED] e 3Ju91 NOY SHILND LYY SpIiNg ang e 1T Su3IINI  INYIC aNv4la 8 370410 47v 1831 NOT 4838 §%1 18y

(SNYIUYY) LSV3 30NALIN0T 00e2aSNMi95°2 & Olknd

10e3n0659L %0 & 01 INIS

10235055LL4°% = 05800

. Coenn SSAYO Ole3tuSeBttyg = 0nNw

Su3sInvuve 370430 Cilils '

(SuA) 00°Siot = Inlid
(930) 00%°002 & JUNATILIY
(934) 00°vet s 30n19n507
(930) 00°See s NLILYTY

Q34414 €1 21%ML INIO@ 40 NOLLAYVIQT




BTN s e e s R N R i B N I L e Y SR S L P R e e ra ey ;’;"”;;!ft‘;‘;'“i«:&?&‘:ff‘(“-f - L2,
)
K
R

F

R ERY 18

Xy 8 Tt T3

2,

Table A8. Summary of Rurning Time Experience for
Ambient Magnetic Field Module
on a CDC 7600 Computer.

SR E N

]

Timing runs have been made for the various subroutines in the ambient 3
magnetic field nicdel, with the following results obtained on the 3
Berkeley CDC 7600 computer: i
MAGFIT (includes call to ONEMG5) 0.30 msec? or 0. 64 msecb :
BFIELD 0. 055 msec
CONJUG 0. 067 msec®
ONEMGS5 0.21 msec® or 0. 56 msecb ;

3For a 6-page Fortran version containing no DO-loops.
bFor a 2-page Fortran version containing DO-loops.
®This number should be contrasted with a value of 26.7 msec required

if ONEMGS5 (i.e., the multipole field) were used instead of BFIELD
(i.e., the dipole field) in tracing the field line to the conjugate region.
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